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SECTION 1

EXECUTIVE SUMMARY
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PROJECT OVERV]EW

The proposed project is to construct a subdl\nsmn of approxmately 35 acres into 146 new single famliy
residences, located at the existing terminus of 199" Avenue SE in the subdivision of Sinclair Heights in
the City of Monroe. The project will clear, grade and construct roads, utility extensions and features and
eventually single family residences on the lots. There is currently one building with associated driveways,
which will be removed. The neighboring plat of “Sinclair Heights” has provided sewer, water, drainage,
and dry utility stubs in the adjacent public road terminus called 199™ Avenue SE. These stubs will be
utilized in the construction of the project. The project is located in the east half of the SW % of the NW 4
of section 31, Township 28 North, Range 7 East, W.M. More specifically, the project occupies tax lot
numbers 28073100201000, 28073100203300, 28073100203400, 280731002001100, 28073100204000,
1010300050200, and 01010300501C0. A vicinity map has been included as Figure 1 of this document.

The site is currently mostly forested and wooded with some pasturelands in the southern portions of the
site. There is a utility easement in the middle of the site on a N-S bearing that has a gravel maintenance
road within it. This gravel road connects to chain lake road to the north. The site has two drainage
basins, one that drains to the south toward the Sinclair Heights project, and one to the north that drains
overiand to the north, fowards Chain Lake Road. The south basin that contains the vast majority of the
site, will contain a large detention pond. This pond will be located at the south end of the site and will be
made completely of earthen berms and cut slopes. The pond will have 1" of dead storage for sediment
removal and a biofiltration swale downstream of the detention pond. The bicfiltration swale will discharge
to a level spreader which will disperse flows into the adjacent wetland to the south of the site. The pond
will be fitted with an emergency overflow structure, or “Bird Cage" that will be fitted on the frop T orifice
release structure, and then a secondary emergency overflow spiliway over the south bank of the
detention pond. This secondary emergency overflow will be armored with quarry spalls and will also drain
south into the adjacent wetland. The detention pond has been designed utilizing the latest version of
WWHMS3 continuous storm modeling software as per the 2005 DOE manual for existing versus proposed
drainage release rates, The point of compliance is the location where the flows leave the proposed level
spreader, which is the southernmost portion, and the point of the lowest elevation of the site.

The northern basin which is a very small portion of the site (3.6 acres of the total 35 acres), will be
refeased to the north in its natural drainage course foward Chain Lake Road. Of the developed portion of
the north basin, only the downhilf 0.83 acres will be released to the north. The remainder of the plat in the
north basin (2.77 acres) will be diverted to the south basin and into the proposed detention pond. This is
due to the fact that the several utility (natural gas, domestic water) easements within this north basin
make it very difficult to design a detention system within this north basin. And by over detaining in the
south basin, within the existing detention pond, we are able to eliminate the need for two detention
systems. Thus providing a more cost efficient storm drainage system, with much less maintenance for
the city of Monroe and the homeowners association to operate and maintain. This 0.83 acres was
chosen to keep the developed release rates .vs. pre-developed rates to the north basin within the
guidelines of the 2005 DOE manual, thus meeting all Point of Compliance (POC) release rate criteria for
the entire site, while utilizing one detention pond.

Site Soils below the topsoil layer consist of Vashon Lodgment Till. This material is an unsorted mixture of
loose to medium dense, reddish brown to tan silty sand with gravel and scattered cobbles and boulders.
Below depth ranging from approximately 2-4 feet, these sediments became dense to very dense and
grayish tan, The Vashon icdgment till consists of an unsorted mixture of siit, sand and gravel that was
deposited directly from basal, debris laden glaciaf ice during the Vashon Stade of the Fraser Glaciation,
approximately 12,500 to 15,000 years ago. The high relative density characteristic of the lodgment till is
due to its consolidation by the massive weight of ice from which it was deposited. These deposits are
generally dense to very dense and are of extremely low permeability in their native undisturbed state.
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- SECTION 2
MINIMUM REQUIREMENT #1

PREPARATION OF STORMWATER SITE PLANS
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STORMWATER SITE PLANNING PROCESS

The City of Monroe has adopted the 2005 Washingfon State Department of Ecology Stormwater
management Manual for the Puget Sound Basin as the governing design document for surface runoff
control. The following is a listing of the applicable minimum "core” and "special’ requirements outlined in
Chapter 1 of the manual, with a brief description of how each was addressed.

s Step 1: Collect and Analyze Information on Existing Conditions

Runoff can be expected to follow the existing ground topography, and flow in a southeastern
direction for the south basin, and a northwestern direction for the north basin. As site slopes in
the project clearing area are flat to moderate(0%-15%), and the are fo be cleared is large with
lortg reaches of drainage courses, there is medium to high potential for erosion. This can be
easlly controlled with erosion control measures, as slopes are very consistent.

Site Soils below the topsoil layer consist of Vashon Lodgment Till. This material is an unsorted
mixture of loose to medium dense, reddish brown to tan siity sand with gravel and scattered
cobbles and boulders. Below depth ranging from approximately 2-4 feet, these sediments
became dense fo very dense and grayish tan. The Vashon lodgment till consists of an unsorted
mixture of silt, sand and gravel that was deposited directly from basal, debris laden glacial ice
during the Vashon Stade of the Fraser Glaciation, approximately 12,500 to 15,000 years ago.
The high relative density characteristic of the lodgment till is due fo its consolidation by the
massive weight of ice from which it was deposited. These deposits are generally dense to very
dense and are of extremely low permeability in their native undisturbed state.

s Step 2: Prepare a Preliminary Development Layout

The layout for the site is controlied primarily by the on-site utility easements and the exterior
boundaries of the parceis, there are no site wetlands. The Project drainage is in two basins, with
the south basin flowing into the project’s large detention pond and then to the adjacent piat
drainage system, and the north basin flowing fo the north at or below pre-existing flow rates per
the 2005 DOE manual. Site access is limited to the one public road that connects to the parcel,
and a secondary easement road that connects the site to Chain Lake Road to the North.

s Step 3: Perform Offsite (Upstream and Downstream) Analysis

There are some small upstream basins {o the site to the east and west that flow overland onto the
site. They are shown in Appendix 2-A. As they are small in nature, we will allow the onsite
drainage system to capture the sheet flow from the adjacent properties and allow it to be routed
thru our drainage system. The South basin upstream basin is 1,89 acres in size, and the north
basin upstream is 0.49 acres. These areas will simply be added in both the existing and
mitigated basins as forested, thus the detained volume will be unchanged.

The two downstream drainage courses (north and south) are similar in nature. The south Basin
downstream is thru the adjacent plat of Sinclair Heights and is aimost completely in pipes and
open ditches. The north downstream basin flows to the Chain Lake Roadside ditch, then under
Chain lake road to an adjacent wetland, and then to the north and west. Both are analyzed in
detail below, with exhibits in the appendix.

South Basin:
The downstream flow from the project starts in the adjacent wetland, tract 996, of the adjacent

Sinclair Heights Subdivision. Flows continue SE in the wetland to an 18" ductile iron culvert
under 199" avenue {Photos 1 and 2) to the wetland in Tract 997, flows then continue due south in
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the wetland where they enter another 18” ductile Iron culvert under Rainier Road NE (Photos 3
and 4), and into another small wetland. After flowing sw in the wetland flows enter an 18"
concrete culvert that goes under the walkway for Sinclair Heights (photos 5 and 6) along the
south property line. After this, flows continue sw to a private 18” culvert to the chain lake r/w.
From here flows travel in the se direction along the n side of Chain lake Road in a series of 18"
pipes and roadside ditches until they turn due west into a large wetland. (photos 7-12) Flows
continue to the west along the north side of the church and eventually enter the lakeside parcel,
flow south under highway 2 and eventually into the Snohomish river.
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‘ Ph_oo #5, bytfall of pipe under ﬁénier Road
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Photo #6, Inlet of 18" HDPE under Sinclair Heights Walkway
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Photo #7, Wélkway
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Photo #8, outlet of 18" HDPE culvert on private property between Sinclair Heights and Chain
Lake Rd. R/W
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Photos of pipes and ditch along N side of Chain lake Road, Top left, followed by top left followed by

bottom It and finally bottom rt.
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bottom It and finally bottom rt.
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North Basin:

Flows from the north basin will flow to the north to the Chain Lake Road Ditch. This path will be almost
entilrely sheet flow except for the proposed road connection with Chain Lake Road.

s Step 4: Determine Applicable Minimum Requirements

As the site is 35 acres and is proposing 146 lots, all 10 minimum requirements apply.

¢ Step 5: Prepare a Permanent Stormwater Control Plan

The site is currently mostly forested and wooded with scme pasturelands in the southern portions
of the site. There is a utility easement in the middle of the site on a N-8 bearing that has a gravel
maintenance road within it. This gravel road connects to chain lake road to the north. The site
has two drainage basins, one that drains to the south toward the Sinclair Heights project, and one
to the north that drains overland to the north, towards Chain Lake Road. The south basin that
contains the vast majority of the site, will contain a large detention pond. This pond will be
located at the south end of the site and will be made completely of earthen berms and cut slopes.
The pond will have 1’ of dead storage for sediment removal and a biofiltration swale downstream
of the detention pond. The biofiltration swale will discharge to a level spreader which will
disperse flows into the adjacent wetland to the scuth of the site. The pond will be fitted with an
emergency overflow structure, or “Bird Cage” that will be fitted on the frop T orifice release
structure, and then a secondary emergency overflow spillway over the south bank of the
detention pond. This secondary emergency overflow will be armored with quarry spalls and will
also drain south into the adjacent wetland. The detention pond has been designed utilizing the
latest version of WWHM3 continuous storm modeling software as per the 2005 DOE manual for

- existing versus proposed drainage release rates. The point of compliance is the location where
the flows leave the proposed level spreader, which is the southernmost portion, and the point of
the lowest elevation of the site.

The northern basin which is a very small portion of the site (3.6 acres of the total 35 acres), will
be released to the north in its natural drainage course toward Chain Lake Road. Of the
developed portion of the north basin, only the downhili 0.83 acres will be released to the north.
The remainder of the plat in the north basin (2.77 acres) will be diverted to the south basin and
into the proposed detention pond. This is due to the fact that the several utility (naturai gas,
domestic water) easements within this north basin make it very difficult to design a detention
system within this north basin. And by over detaining in the south basin, within the existing
‘detention pond, we are able to eliminate the need for two detention systems. Thus providing a
more cost efficient storm drainage system, with much less maintenance for the city of Monroe
and the homeowners association to operate and maintain. This 0.83 acres was chosen to keep
the developed release rates .vs. pre-developed rates to the north basin within the guidelines of
the 2005 DOE manual, thus meeting all Point of Compliance (POC) release rate criteria for the
entire site, while utilizing one detention pond.

o Step 6: Prepare a Stormwater Pollution Prevention Plan (SWPPP)

The 12 step outline is included in section 3 of this report, the full SWPPP is included as Appendix
3-A _

» Step 7: Complete the Stormwater Site Plan
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The stormwater site pian will be very similar to the plan developed at the preliminary stage sof the
_project, as outlined above in step 5..

Conveyance System

A full conveyance analysis for the plat will be performed at construction review.
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APPENDIX 2-A

UPSTREAM ANALYSIS EXHIBIT
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APPENDIX 2-B

DOWNSTREAM ANALYSIS EXHIBIT
(South Basin)
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DOWNSTREAM ANALYSIS EXHIBIT
(North Basin)
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The North POC shown is on Chain Lake Rd.
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APPENDIX 2-C

CONVEYANCE SYSTEM
DESIGN CALCULATIONS
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SECTION 3
MINIMUM REQUIREMENT #2

CONSTRUCTION STORMWATER POLLUTION
PREVENTION (SWPPP)
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A Stormwater Pollution Prevention Pian (SWPPP) is required to address 12 specific
pollution prevention elements per SCC 30.63A. These elements are listed and
summarily addressed below, the full SWPPP is included as appendix 3-A and is
included in this report, but bound separately for convenience in the field:

1. Mark Clearing Limits :
Clearing limits will be flagged or fenced by the contractor or project surveyor prior to

commencement of construction activity.

2. Establish Construction Access
A stabilized rock construction entrance will be installed at the entrance to the plat at the

onset of construction.

3. Detain Flows
Prior to significant clearing, a permanent detention facility shall be constructed, so that it

can bhe used for temporary sediment control. A temporary sediment riser shall be
installed in order to ensure proper sediment control. Once the facility is constructed, the
site shall be cleared and graded, and all surface water controls shall direct runoff to this
facility. When final grading is complete and the site is stabilized, the temporary
sediment riser shall be replaced with a permanent flow control structure.

4. Install Sediment Controls

Filter fabric fencing (silt fence) shall be installed around the downstream perimeter of
the site in order to keep sediment-laden stormwater from leaving the site. The fencing
shall be inspected periodically to ensure its continued effectiveness.

5. Stabilize Soils _

Exposed soils shall be stabilized through mulching or hydroseeding when the not
actively worked for a significant period of time. Permanent vegetation shall be
established through hydroseeding once the site has reached final grade.

6. Protect Slopes ‘
The project calls for the installation of rockeries and retaining walls. The faces of these

walls shall be protected until the facing stones or rocks are installed. No other
significant slopes are proposed.

7. Protect Drain Inlets
The temporary erosion and sediment control plan calls for a filter fabric sock to be
installed at all nearby catch basin inlets. Filter fabric protection shall be placed in all

new catch basins as they are installed.

8. Stabilize Channels and Outlets

Ali temporary interceptor swales shall contain check dams whenever a drop of 2 vertical
feet occurs. Water discharged from the sedimentation facility shall outfall onto a rip-rap
splash pad or level spreader.
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9. Control Pollutants

All waste materials shall be disposed of in an approved location, in accordance with City
of Monroe Standards. |n order to reasonably prevent a contamination event (such as a
fuel spill), all major vehicle maintenance shall occur off-site to the greatest extent
practicable. The contractor shall provide a vehicle staging area near the entrance to the
site where all fueling and mainienance activily is likely to take place. This is intended to
contain the area in which a contamination event is likely to take place. The contractor
shall immediately contain and clean-up an area in which a contamination event occurs.

10. Control De-Watering
No significant dewatering is expected to occur during this project.

11.  Maintain BMPs

All BMPs should be monitored and maintained regularly to ensure adequate operation.
A TESC supervisor shall be identified at the beginning of the project to provide
monitoring and direct the appropriate maintenance activity. As site conditions change,
all BMPs shall be updated as necessary to maintain compliance with City standards.

12. Manage the Project

The project will begin with a pre-construction conference in which an on-site TESC
supervisor shali be identified. The on-site supervisor shall monitor all TESC facilities
regularly and maintain a log of inspections and improvements to demonsirate
compliance with City standards. The project erosion control should be phased if the
weather forecast is not solid. Thus the site is cleared, stabilized with TESC measures,
and the moved on to the next phase. [t will be important that the entire site is in
conformance with City of Monroe erosion control standards at all times. The TESC
supervisor shall notify Site Development Associates of any problems with the proposed
erosion control elements, or if any revisions to the plan need to be made. Additional
erosion control materials, such as filter fabric fencing, cover plastic, and straw bales,
shall be kept on-site at all times in the event that an erosion control feature needs to be

replaced or installed.
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APPENDIX 3-A

PROJECT SWPPP
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CSWPPP ANALYSIS & DESIGN

This section of the report, along with the Temporary Erosion and Sediment Control (TESC) Plan
included in the engineering drawings, is intended to serve as the construction Stormwater
Pollution Prevention Plan (SWPPP) for the project. The SWPPP is outlined in conformance with
the 2005 edition of the Washington State Department of Ecology’s Stormwater Management
Manual for Western Washington (DOE Manual).

STEPS 182 - DATA COLLECTION & ANALYSIS

The topography of the site has been described previously in this report as being moderately
sloping. The topography of the site is shown in the engineering plan set.

Soils on the project site have been identified previously in this report as being moderate to
dense till, which can generally be expected to have moderate to high runoff rates with little
capacity for infiltration. The existing ground cover at the project site consists mainly of forested
area near the northern boundary, and pasture grass on the remainder of the site.

STEP 3 — CONSTRUCTION SWPPP DEVELOPMENT AND IMPLEMENTATION

The development and implementation of this SWPPP shall consist of 12 specific elements, as
outlined in the DOE Manual. They are:

1. Mark Clearing Limits

Clearing limits will be flagged or fenced by the contractor or project surveyor prior to
commencement of construction activity.

2. Establish Construction Access

A stabilized rock construction entrance will be installed at the entrance to the plat at
the onset of construction.

3. Detain Flows

Prior to significant clearing, the permanent detention facility shall be constructed, so
that it can be used for temporary sediment control. A temporary sediment riser shall
be installed in order to ensure proper sediment control. Once the facility is
constructed, the site shall be cleared and graded, and all surface water controls shall
direct runoff to this facility. YWhen final grading is complete and the site is stabilized,
the temporary sediment riser shall be replaced with a permanent flow control
structure.
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10.

Install Sediment Conftrols

Filter fabric fencing (silt fence) shall be installed around the downstream perimeter of
the site in order to keep sediment-laden stormwater from leaving the site. The
fencing shall be inspected periodically to ensure its continued effectiveness.

Stabilize Soils

The temporary erosion and sediment control plan calls for the stabilization of
exposed soils through mulching or hydroseeding when the soils are not to be worked
for a significant period of time. The plan also calls for the establishment of
permanent vegetation through hydroseeding once the site has reached final grade.

Protect Slopes

The northern edge of the project site shall be seeded and stabilized immediately
upon reaching finished grade. Any proposed stepped lots shall also be stabilized
immediately to prevent sloughing or erosion of the step slope. Any proposed
rockeries or mechanically stabilized earthen walls shall have facing stones or blocks
installed simultaneous to the construction of the earthen face, to provide erosion
protection to the wall face.

Protect Drain Inlets

The temporary erosion and sediment control plan calls for a fiiter fabric sock to be
installed at all nearby catch basin inlets. Filter fabric protection shall be placed in all
new catch basins as they are installed.

Stabilize Channels and Outlets

All temporary interceptor swales shall contain check dams whenever a drop of 2
vertical feet ocours. Water discharged from the sedimentation facility shall outfall

onto a rip-rap splash pad.
Control Pollutants

All waste materials shall be disposed of in an approved location, in accordance with
City of Monroe standards. In order to reasonably prevent a contamination event
(such as a fuel spill), all major vehicle maintenance shall occur off-site to the greatest
extent practicable. The contractor shall provide a vehicle staging area near the
entrance to the site where all fueling and maintenance activity is likely to take place.
This is intended to contain the area in which a contamination event is likely to take
place. The contractor shall immediately contain and clean-up an area in which a
contamination event occurs.

Control Dewatering

Eaglemont
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12.

No significant dewatering is expected to occur during this project.

Maintain BMPs

All BMPs should be monitored and maintained regularly to ensure adequate
operation. A TESC supervisor shall be identified at the beginning of the project to
provide monitoring and direct the appropriate maintenance activity. As site
conditions change, all BMPs shall be updated as necessary to maintain compliance
with City standards.

Manage the Project

The project will begin with a pre-construction conference in which an on-site TESC
supervisor shall be identified. The on-site supervisor shall monitor all TESC facilities
regularly and maintain a log of inspections and improvements to demonstrate
compliance with City standards. The project is not large enough to be effectively
phased, therefore, it will be important that the entire site is in conformance with City
of Monroe erosion control standards at all times. The TESC supervisor shall notify
Site Development Associates of any problems with the proposed erosion control
elements, or if any revisions to the plan need to be made. Additional erosion control
materials, such as filter fabric fencing, cover plastic, and straw bales, shall be kept
on-site at all times in the event that an erosion control feature needs to be replaced
or installed.
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SECTION 4
MINIMUM REQUIREMENT #3

SOURCE CONTROL OF POLLUTION
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Source Control Narrative

There are no hazardous materials proposed to be on site that would require source control BMP’s.

Eaglemont
Technical Information Report



SECTION 5
MINIMUM REQUIREMENT #4

PRESERVATION OF NATURAL DRAINAGE SYSTEMS
AND OQUTFALLS
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NATURAL DRAINAGE COURSE DESCRIPTION

The site is currently mostly forested and wooded with some pasturelands in the southern portions of the
site. There is a utility easement in the middle of the site on a N-S bearing that has a gravel maintenance
road within it. This gravel road connects fo chain lake road to the north. The site has two drainage
basins, one that drains to the south toward the Sinclair Heights project, and one to the north that drains
overland to the north, toward Chain Lake Road.

South Basin:

The south basin that contains the vast majority of the site, will contain a farge detention pond. This pond
will be located at the south end of the site and will be made completely of earthen berms and cut siopes.
The pond wili have 1' of dead storage for sediment removal and a biofiltration swale downstream of the
detention pond. The biofiltration swale will discharge to a level spreader which will disperse flows into the
adjacent wetland to tha south of the site. The pond will be fitted with an emergency overflow structure, or
“Bird Cage” that will be fitted on the frop T orifice release structure, and then a secondary emergency
overflow spillway over the south bank of the detention pond. This secondary emergency overflow will be
armored with quarry spalls and will also drain south into the adjacent wetland. The detention pond has
been designed utilizing the latest version of WWHM3 continuous storm modeling software as per the
2005 DOE manual for existing versus proposed drainage release rates. The point of compliance is the
location where the flows leave the proposed level spreader, which is the southernmost portion, and the
point of the lowest elevation of the site. '

North Basin:

The northern basin which is a very small portion of the site (3.6 acres of the total 35 acres), wilt be
released to the north in its natural drainage course toward Chain Lake Road. Of the developed portion of
the north basin, only the downhilt 0.83 acres will be released to the north. The remainder of the piat in the
north basin {2.77 acres) will be diverted to the south basin and into the proposed detention pond. Thisis
due to the fact that the several utility {natural gas, domestic water) easements within this north basin
make it very difficult to design a detention system within this north basin. And by over detaining in the
south basin, within the existing detention pond, we are able to eliminate the need for two detention
systems. Thus providing a more cost efficient storm drainage system, with much less maintenance for
the city of Monroe and the homeowners association to operate and maintain. This 0.83 acres was
chosen to keep the developed release rates .vs. pre-developed rates to the north basin within the
guidelines of the 2005 DOE manual, thus meeting all Point of Compliance (POC) release rate criteria for
the entire site, while utilizing one detention pond.
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SECTION 6
MINIMUM REQUIREMENT #5

ON-SITE STORMWATER MANAGEMENT
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Existing Site Hydrology

The site has two drainage basins, one that drains to the south foward SR 2 thru Sinclair Heignts project,
which we are calling the south basin. To the north is the smaller of the two basins that drains overland to
the north to Chain Lake Road, and eventually west under SR 2 to the Snohomish River Valley.

South Basin;

The south basin storm runoff currently flows overland to the south and east where it enters an adjacent
wetland, and then into the drainage infrastructure of the "Sinclair Heights” subdivision. This happens
initially thru a drainage pipe that drains the wetland under 199" avenue SE. flows then continue to the
south and then along the west side of chain lake road where they eventually go overland in a long flat
wetland to the west, just after the recently proposed carriage place subdivision.

North Basin:
The North basin is the portion of the site that drains north to Chain Lake Road. Most of this drainage is in

the form of sheet flow from the adjacent sites. There is a portion of this drainage that is generated from
the existing utility easement maintenance road. This road drains to a roadside ditch along its west where
it fiows into a pipe that daylights in the Chain Lake Road roadside ditch.

Developed Site Hydrology

South Basin:

The south basin that contains the vast majority of the site, will contain a large detention pond. This pond
will be located at the south end of the site and will be made completely of earthen berms and cut siopes.
The pond will have 1’ of dead storage for sediment removal and a biofiltration swale downstream of the
detention pond. The biofiltration swale will discharge to a level spreader which will disperse flows into the
adjacent wetland to the south of the site. The pond will be fitted with an emergency overfiow structure, or
“Bird Cage"” that will be fitted on the frop T orifice release structure, and then a secondary emergency
overflow spillway over the south bank of the detention pond. This secondary emergency overflow will be
armored with quarry spalls and will also drain south into the adjacent wetland. The detention pond has
been designed utilizing the latest version of WWHMS3 continuous storm modeling software as per the
2005 DOE manual for existing versus proposed drainage release rates. The point of compliance is the
location where the flows leave the proposed level spreader, which is the southernmost portion, and the
point of the lowest elevation of the site.

North Basin:

The northern basin which is a very small portion of the site (3.6 acres of the total 35 acres), will be
released to the north in its natural drainage course toward Chain Lake Road. Of the developed portion of
the north basin, only the downhill 0.83 acres will be released to the north. The remainder of the plat in the
north basin {2.77 acres) will be diverted to the south basin and into the proposed detention pond. This is
due to the fact that the several utility (natural gas, domestic water) easements within this north basin
make it very difficult to design a detention system within this north basin. And by over detaining in the
south basin, within the existing detention pond, we are able to eliminate the need for two detention
systems. Thus providing a more cost efficient storm drainage system, with much less maintenance for
the city of Monroe and the homeowners association to operate and maintain. This 0.83 acres was
chosen to keep the developed release rates .vs. pre-developed rates to the north basin within the
guidelines of the 2005 DOE manual, thus meeting ali Point of Compliance (POC) release rate criteria for
the entire site, while utilizing one detention pond.

Performance Standards
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Flow Contral and Stormwater Quality elements are subject to the requirements of the 2005 Washington
State Department of Ecology Stormwater Management Manual for the Puget Sound Basin. The modeling
software used for both water quality treatment design flows and volumes, and detention volume
calculations and release rates is version 3.0 of the WWHM3 Continuous Stormwater Modeling Software.

The specific performance standards the WWHM3 model uses to establish a “passing” detention facility
are as follows:

Stormwater discharges shall match developed discharge durations to pre-developed durations for the
range of pre-developed discharge rates from 50% of the 2-year peak flow up to the full 50-year peak
flow. The pre-developed condition to be matched shall be a forested land cover unless specific basin
characteristics existed otherwise prior to 1985.
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SECTION 7
MINIMUM REQUIREMENT #6

RUNOFF TREATMENT
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PROJECT RUNOFF TREATMENT DESIGN OVERVIEW

South Basin:
The south basin will utilize 1" of dead storage for sediment control, and a biofiltration swale designed to

treat flows after detention. See calculations below from wwhm3 for water quality flow rates and for the
design of the biofiltration swale as both a treatment component, and analyzed for stability in larger flows.

North Basin:

The North storm drainage basin will utilize the proposed roadside ditch in the easement connection road
as a biofiltration swale to treat the undetained flows from the north basin. These flows will also be
presented from wwhm3 for water quality flow rates and for the design of the biofiltration swale as both a
treatment component, and analyzed for stability in farger flows
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APPENDIX 7-A

WATER QUALITY
DESIGN CALCULATIONS
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South Basin Biofiltration Swale Design:

From WWHM3 analysis. The Treatment flow rate is the full two year g whén swale is downstream of
detention, thus shown on the mitigated 2 year, the water quality section is shown below for redundancy.

Water Quality BMP Flow and Velume for POC 1.
On-line facility volume: 1,0322 acre~feet
On-line facility target flow: 0.01 cfs.
Adjusted for 15 min: 0.5502 cfs.

Off-line facility target flow: 0.3492 cfs.
Adjusted for 15 min: 10,3683 cfs.

ANATYSIS RESULTS

Flow Frequency Return Pericds for Predeveloped. FPOC #1

Return Period Flow{cfs)

2 year 1.14887

5 year 1.723939%

10 year 2.179%317

25 year 2.847225

50 year 3.416876

100 year 4,052958

Flow Frequency Return Periods for Mitigated. POC #1

Return Period Flow{(cfs)

2 year 0.661346 €---——- Treatment Fiow Rate (after detention,full 2 yr.)
5 vear 0.960067

10 year 1.200398

25 year 1.5579%8]1

50 year 1.867299

100 year 2.216741 € ———mmmmmm——— Stability Flow Rate
Eaglemont
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Ezglemont (Soulh Basin)
Biofiltration Swale Seslgh Calculations
{Per Appendix Alli-6.1. 2005 DGE Manual)

Deslgn Sleps:
StepD-1:  Establizh (he design kow depth {Hote: Tha swak s ol 1o be frequently
Tvow ed, and shouid relain 2 fength of
Cesign Alaw Depti () = 4 in. < G of mte. Step D-1 cass foi e

kg Hiow depth ta b 27 below the
whnler vegelalion height. Assum 7}
StepD-2:  Selecl the appropriats Manning's coefficient

Manning's Coslficknl {n}=__ DT < {f10m Tabie B-2.8, Chapler B2)

Step D31 Seledd Channel Geomelry
Swale Shape = Trapezodal
Side Sopes = 3 B

ChannelSkpe=___ 2 %

Slep D4:  Galculate the bottom whith Fegiired to weal the 6-mof4-hs slorm event

6-ma/24-hr Design Fiowrle = 065 ofs «—- {21 reksase rale fromthe detention Shape ¥ A P
- facidy used n beu of 6-mo. Event) Rectengular} 03333 1.6887 56867
Baliap Width = 500 # Frapezoidal 433 20000 7.1062
Frangubt §.3333 03333 2.1082
Cakulaied Flowiste =___2.5¢  ofs < {this 15 tha biealment capacky of the

swale, and musl be Biger thanthe
&-pot24-hr dosign flow Tete)

StepS:  Compuis Lha cross sectional flow area at $he caiculaled Nowrale

A 200 e

StepD5:  Gompute the Sow vatocity 2l lhe Design Floweate

V= 033 IUs <. {{his velocity must ba ksa than 1.5 15
10 elows particle sedarentatan)

Steg D-7 The 1992 DOE Manuz! piovidas an ap) L for i Siep 04,

Theough I aseklin hand-cakcutaton. Sleps D-7 traugh 015 are intended 1o telne Ihat caicutation. A more

SlepDAB  accwratn, Rerative rethed was used inthe catcutabons sbove, 2nd therefore, Steps D7 Bvough D15
ale ol necessary,

Slabilily Check Slens:
Step 5C-1: Caleulale the 130-yriz4-hi design storm Aowiate
$00-yr/24-he Dosign Fowrate = _ 222 ohs <o (sBE append 3-A)
Mota: Steps SC-2, 5C-3, and S5C-6 through 5C-8 contain an approxinate methed far hand-

cakulaling the conveyante velotty during the 100-yri24-hr event. This anatysis wil
provkle a mre accurate, compuler cajulstion, and wil ek the 2bove-Fisted sleps:

Step SC4: lishihe { i velocity for erosion pravantion from the
Tollawing table.

Slape Max. Satling
Cover % Velociy {is)
Kertucky Bluegrass
Tal Fascue o8 s

Kentueky Blegrass

Tol Fescue 510 4
Westetn Wheatorass
tirass-kgums Mislore] 5‘:5:) ;
Red Fescue Radiop :{r:) Hol Reci:rmnded
Sekocled Kaxkum Velocly = a s

$lep $G-5;  Saisct a Manning’s '’ [er conveyance flows

Mannng's Coafticient (r) = D.O4

Step SC-50! Compule the aciuas flow velocity for the $00-yri2d-hr storm event

Conveyance Flow Depthiy)=_ 023 It <. (solvad deralively) <.-Use fhe solves ie determine the New dapih
Target Gellls Mi2E
Channe! Shape = Trapezoldal <= f{rom prevlours page) Setfargetto Value ol 0
By Changing Ce#l Fi§
BalomWeth{p) = __ 500 Il < ({rom pievious paga)
Shape A [ R Q
Side Slopes (2) = 3 Bl <. [Trom previous paga) Reclanguiar | 1.1500 EAG0 02106 2144%
- 1 7556 64546 0.1846 22212
Crannel Sope (S) = __ 200 % <o {I1om previoUs page} Triapguar 01587 ) 0,100 £,1509
Cross-sectional low Brea (A 126 I <. {eikbioted Mot chiannal gaonalng} Qepre- =, GO =<--Usedin Soiving lor the

Conveyance Flew Deplh

Cakulated Mow rate (G, o) 222 cls =— {lhis ts o Mo rate cakusted from
the conveyanca low depth above,
andis provided for compaiison wih

the 100-yr/24-hi Design Flow rate

106-yi724-te Dosign Fowrale = 222 cls < {from above}
100-y/24-r Design Vebcky = 377 ips «— {imus! be ez Lhan the TBAETDIM
speciied mstep SCH4)

Final Bioswale Sizing:
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Based on the previcus calculations, the biosw ale w il reguire the follow ing dimensions:

Channel Shape = Trapezoidal

Channel Slope = 2
Channel Side Slopes = 3 :
100-yri24-hr conveysnice flow dapth= 0.23 N
Required Freeboard = 1.00 .
Pesign Swale Depth = 2.00 .

<~ (frompage 1)
< {frompage 1)
<-- {from page 1)

< {frompaga 2}

< {conveyance depth + freshoard
rounded up fo nearast 142 £t}

The 1992 DOE Manuat calls for a minimum sw ale length of 200 f{, how ever, The manua! allow s tha reduction
of {his length i the sw ale is widened io proyide the same cross-seclional volume. The fallow ing caiculalion

will determine the design width & length of 1he biosw ale.

Required cross-sectional area {reatment) = 2.00
Required treatment velume = 400.00

Desired Swale Length = 165

Reguired cross-sechional ireatment area = 242

Adjusted Botlom Width = 5

Dasign Bottom Widlh = 5

Calculated cross-sectional ireatment ares = 2.00

12

1

i

1t

i

<-- (from page 1)

<-- {treatmenl area * 2007

<=~ (treatment volume f desired &englh}

<~ [calkulated from channel geomelry
maintaining the previous trealment
depth)

<-- (adjusied beltom widlh, roundad up
1o nearest 42 ft)

Shape b
Rectanguiar | 7.2727
Trapezoidal 6.2727
Triangllar 0.0000

Shape A P R ]
Rectanguiar 1.6867 5.66467 0.2841 3.8830
Trapezoidal 2.0000 7.1082 0.2814 16.0786
Trianguiar 0.3323 2.1082 0.1581 32474
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North Basin Biofiltration Swale DPesign:

The North storm drainage basin will utilize the proposed roadside ditch in the easement connection road
as a biofiltration swale to treat the undetained flows from the naorth basin. These flows will also be
presented from wwhm3 for water quality flow rates and for the design of the biofiltration swale as both a
treatment component, and analyzed for stability in larger flows.

From the water quality flow page of the WWHM3 printout:

Water Quality BMP Flow and Volume for POC 1.

on-line facility wolume: 0.1435 acre-feet

On-line facility target flow: 0.01 cfs. L e T Treatment flow rate
Adjusted for 15 min: 0.0762 cfs.

Off-line facility target £low: 0.0473 cfs.

Adjusted for 15 min: 0.0426 cfs.

For Stability Calculations for bioswale
MITIGATED LAND USE

ANAT.YSIS RESULTS

Flow Frequency Return Periods for Predeveleped. POC #1

Return Period Flow{cfs)

2 year 0.217557

5 year 0.325868

10 year 0.411517

25 year 0.537

50 year 0.643936

100 year 0.763209

Flow Frequency Return Periods for Mitigated. POC #1

Return Period Flow{(cfs)

2 year 0.295045

5 year 0.415856

10 year 0.510242

25 vyear 0.634313

50 year 0.733733 :
100 year 0.83924 R L Stability Flow Rate

Biofiltration Swale Calculations: (Roadside Ditch w/Checkdamns)
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Eagiemant (North Basin)
Biofilration Swale Desigr Calculations
[{Per Appendix Al-G.1, 2005 DOE Wanial)

Design $1epst

StapD-1:  Establish the desiga liow deplh
now ed. and should retain @ k2ngth of
Design Frow Daplh (y) = 4 n <o " 01 trote, Slep D-1 cals for the
design low deplh Lo be 7 below the
winder vegetation heighl, Assume 4')

SlepD-2:  Selecl the appropriale Manning's coelficient

Manning's Cosftickent (n} = D.07 «— {from Table F-2.8, Chapler B2}

Step 03 Seinel Channel Geomelsy

Swak Shape = Tiapezakdal
Side Slopes = 3 R3

ChasnelSbpe=___ 5 %

Step D4:  Calcufate 1he botlom widih raquired Lo keeat the §-mof24-hr Starm evanl

(Hota: The sw 2k ks ot I be trequenly

B-mor2d-he Dasign Fowrate= 007 ofs 2-- {2-yF Telaase rata [rom e detenbon Shape ¥ A ® R
. facTiy used inbeu of 6-mo. Evenl) Reclangwiar| 0.2333% 0.6687 2.6657 0.2500
Battam Width = 200 1 Trapezoidsl 0.3333 1.0000 4.1082 £.2434
“rianpuiar 0.3333 0.3333 21082 04561
Cakulated Fawrate = 186 cle < {liTs &5 e trealment capaclty of the
swr ale, and st be larger thah the
Bmef2d-tir design Now rala)
Step©§r  Compure the <1oss secdionsl Aow area af the caculated Bowraia
A= t00 W
Step D-6;:  Gompuie the fow veloclly 2l £he Deslyn Flowsate
V=___oof s < {this ¥elocity frus) be ass than 1.5 (s
to atow particle sedimentation)
Step DT The 1992 DOE Manual provides an L Lhe I Stzp D4,
Through o assislin hand-cakellion. Steps D-¥ hrough D-15 are Infended o rafine Ihat caloulation. A more
Step D16 aceurale, Rerative method w as used in the cakbabons abave, and Iheielora, Steps D7 thiough D15
Ara not PECESSary.
Stabiy Check Sieps:
§tep SC.1:  Caiculate the 100-yr724-he design stom fiow rate
10D-y1/24-ht Design Fowrate = 0 B4 cfs (see appendlis 3-A)
Nole: Slaps SC-2, 5C-3, and SC-6 through SC-9 contam an approximate method for hand-
cakualig Ihe conveyance valacity during the 100.yr/24-fr evenl. This anatysis wil
provids a more accwale, computer cakcutalion, and w Bl skip e above-Bsled sleps:
H Step SCA: Estabfish the maximum permissible vatecily fer erosion pravention from (he
follow ing table.
Shpe Max. Selfing
Caver K] Vebody {{is)
Kettucky Bhieprass o5 5
Tat Fesoue
Kentucky Blegrass
Tal Fescue 540 4
Wiestern Wheatarass
05 4
G35 s~ ke gume AR lure
- 510 3
[X] 25
RedFescos Rediop | 510 | Mot Recommented
Selecled Favimum Veicky = 4 firs
Step SC-6. Select a Maniring's 'n’ far convayance flows
Wanning's Coatfcient o} =___ 0.04
Step SC-10: Gomptie the actual flow velacily foz the $00-yrR4-hr slorns evant
Conveyance Fow Depthyl= 0.8 01 . {sobved Teratiielf) <.1se ihe solver £ delerming the flow deplh
Targel Caflis K105
Crnannel Shapa = X <o P page} Sedtarget 16 Value of 0
By Changing Celi F95
Bottom Vésth (b) = 2.00 n <= (fomprevious page)
Shape A [ ] ]
Side Shpas () = A R < {ltompravious p: Reclanguar; 03500 23500 D.1482 DB131
‘irapezokdal 04113 3068 0.1324 8897
Channel Skpe (5)=_ 500 % <. {from pravious page) Trianquiar 0.0019 11058 0.6830 D145
Crass-sectioratfiow area (A= 041 i <.~ (cakutaled [ram channei geomelry} oo - Cipe=___ G05 <—Used in Solving fas 1:e
Conveyance Flow Deplh
Calculated Now rate (Qg,c) = 089 cfs <. [this ks Iha (low rate caiculsted from

Ihe conveyance llow depth sbova,
amd ;s povided for compatison wih

Ihe $00uyrf24-hr Design Flow rate
100-yr/24-hr Design Povrrale = 084 cfs =-- {[romabave}
100-yi/24- 0 Desion Velocky = 204 ips .- {rust e 6 than the aaxmum
specdied o step 5C-4)
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Final Bioswale Sizing:

Based on ihe previous calculations, tha biosw ale w il require the follow ing dimensions:

Channe! Shaps = Trapezcidal <-- (frompage 1)
Channe! Slope = 5 k] <-- {from page 1}
Channel Side Slopes = 3 1 <-- {from page 1)
100-yr/24-hr conveyance fiow depth = 018 ft, <-- (frompage 2)
Reguired Freeboard = 1.00 ft.
Design Swale Depth = 2.00 ft. <-- {conveyance depth + freeboard

rounded up to nearest 1/2 ft.)

The 1992 DOE Manual calls for a minimam sw ale fength of 260 ft, how ever, the manual aflow s the reduction
of this length if ihe sw ale is widened to provide the same cross-sectionat volume. The follow ing caloulation
will determine the design widlth & lenglh of lhe biosw ale.

Required cross-sectional area (freatrment) = 1.00 2 <- {frompags 1)
Required treatment volume = 200,00 6 <-- {realment area * 2007

. Desied Swale Length = 185 ft

Required cress-sectional traalment area = 1.21 i < {treatment volume / desired length)
Adjusied Bofiom Wialh = 5 ft <-- {calculated from¢hannel geemstry Shape b
mainlaining the pravious reatment Reclangular 3.6364
depih) ‘frapezoidal 26364
Triangular 0.0000
Design Beltom Widlh = ) ft <-- {adjusted bottomw idth, rounded up
to nearest 172 {t)
Calcuiated cross-sectienal reatment area = 200 {2 Shape A P R Q
- Rectangular [ 1.6867 55667 0.2941 68,1395
Trapezoidal 2.0000 7.1082 0.2814 25.4226
Triangular 0.3233 2.1082 0.1581 §.1345

Performance Standards For Water Quality Treatment:

Treatment Facility Sizing:
Water Quality Design Storm Volume: The volume of runoff predicted from a 24-hour storm with a 6-month

return frequency (a.k.a., 6- month, 24-hour storm). Wetpool facilities are sized based upon the volume of
runoff predicted through use of the Natural Resource Conservation Service curve number equations in

Chapter 2 of Volume lll, for the 8-month, 24-hour storm.  Alternatively, the 9'13t percentile, 24-hour runoff
volume indicated by an approved continuous runoff model may be used.
Water Quality Design Flow Rate:

= Preceding Detention Facilities or when Detention Facilities are not required: The flow rate at or
below which 91% of the runoff volume, as estimated by an approved continuous runocff model,

will be treated. Design criteria for treatment facilities are assigned to achieve the applicable
performance goal at the water quality design flow rate (e.g., 80% TSS removal).

= Downstream of Detention Facilities: The full 2-year release rate from the detention facility.

Alternative methods can be used if they identify volumes and flow rates that are at least equivalent.
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SECTION 8
MINIMUM REQUIREMENT #7

FLOW CONTROL
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Existing Site Hydrology

The site has two drainage basins, one that drains to the south toward SR 2 thru Sinclair Heights project,
which we are calling the south basin. To the north is the smaller of the two basins that drains overland to
the north to Chain Lake Road, and eventually west under SR 2 to the Snohomish River Valiey.

South Basin:
The south basin storm runoff currently flows overland to the south and east where it enters an adjacent

weftland, and then into the drainage infrastructure of the “Sinclair Heights” subdivision. This happens
initially thru a drainage pipe that drains the wetland under 199" avenue SE. flows then continue to the
south and then along the west side of chain lake road where they eventually go overland in a long flat
wetland to the west, just after the recently proposed carriage place subdivision.

North Basin:

The North basin is the portion of the site that drains north to Chain Lake Road. Most of this drainage is in
the form of sheet flow from the adjacent sites. There is a portion of this drainage that is generated from
the existing utility easement maintenance road. This road drains to a roadside ditch along its west where
it flows into a pipe that daylights in the Chain Lake Road roadside ditch.

Developed Site Hydrology

South Basin;

The south basin that contains the vast majority of the site, will contain a large detention pond. This pond
will be located at the south end of the site and will be made completely of earthen berms and cut slopes.
The pond will have 1' of dead storage for sediment removal and a biofiltration swale downstream of the
detention pond. The biofiltration swale will discharge to a level spreader which will disperse flows into the
adjacent wetland to the south of the site. The pond will be fitted with an emergency overflow structure, or
“Bird Cage" that will be fitted on the frop T orifice release structure, and then a secondary emergency
overflow spillway over the south bank of the detention pond. This secondary emergency overflow will be
armored with quarry spalls and will also drain south into the adjacent wetland. The detention pond has
been designed utilizing the latest version of WWHMS3 continuous storm modeling software as per the
2005 DOE manual for existing versus proposed drainage release rates. The point of compliance is the
location where the flows leave the proposed level spreader, which is the southernmost portion, and the
point of the lowest elevation of the site. '

North Basin:

The northern basin which is a very small portion of the site (3.6 acres of the total 35 acres), will be
released to the north in its natural drainage course toward Chain Lake Road. Of the developed portion of
the north basin, only the downhill 0.83 acres will be released to the north. The remainder of the plat in the
north basin (2.77 acres) will be diverted to the south basin and into the proposed detention pond. This is
due to the fact that the several utility (natural gas, domestic water) easements within this north basin
make it very difficult to design a detention system within this north basin. And by over detaining in the
south basin, within the existing detention pond, we are able to eliminate the need for two detention
systems. Thus providing a more cost efficient storm drainage system, with much less maintenance for
the city of Monroe and the homeowners association to operate and maintain. This 0.83 acres was
chosen to keep the developed release rates .vs. pre-developed rates to the north basin within the
guidelines of the 2005 DOE manual, thus meeting all Point of Compliance (POC) release rate criteria for
the entire site, while utilizing one detention pond.

Performance Standards

Flow Control and Stormwater Quality elements are subject to the requirements of the 2005 Washington
State Department of Ecology Stormwater Management Manual for the Puget Sound Basin. The modeling
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software used for both water quality treatment design flows and volumes, and detention volume
calculations and release rates is version 3.0 of the WWHM3 Continuous Stormwater Modeling Software.

The specific performance standards the WWHM3 model uses to establish a “passing” detention facility

are as follows:

Stormwater discharges shall match developed discharge durations to pre-developed durations for the
range of pre-developed discharge rates from 50% of the 2-year peak flow up to the full 50-year peak

flow. The pre-developed condition to be matched shall be a forested land cover unless specific basin

characteristics existed otherwise prior to 1985.
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APPENDIX 8-A

FLOW CONTROL
DESIGN CALCULATIONS
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South Basin Detention Calculations

Western Washington Hydrology Model
PROJECT REPORT

Project Name: FEaglemont South Basin {Main Pond}
Site Address:

City :  Monroe
Report Date : 10/%/2012
Gage ¢ Everett
Data Start : 1948/10/01
Data End t 1997/09/30

Precip Scale: 1,20
WWHM3 Version:

PREDEVELOPED LAND USE

Name : Basin 1
Bypasgs: No

GroundWater: No

Pervious Land Use Acres
C, Forest, Mod 36.56
Impervious Land Use Acres

Element Flows To:

Surface Interflow Groundwater

Name : Basin 1
Bypass:. No

GroundWater: No

Pervious Land Use - Acres
C, Lawn, Mcd 18.44
C, Forest, Mod 3.04

Impervicus Land Use Acres
ROADS MOD 5.13

ROOF TOPS FLAT 6.56

DRIVEWAYS MOD 1.25

POND 1.16
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Element Flows To:

Surface Interflow Groundwater
Trapezoidal Pond 1, Trapezoidal Pond 1,

Name : Trapezoidal Pond 1

Bottom Length: 344ft.

Bottom Width: 55ft,

Depth : 1&5ft.

Volume at riser head : 11.5284ft.

Side slope 1: 3 To 1

Side slope 2: 3 To 1

Side slope 3: 2 To 1

Side slope 4: 3 To 1

Discharge Structure

Riser Height: 14 ft.

Riser Piameter: 18 in.

NotchType : Rectangular

Notch Width : 0,250 ft.

Notch Height: 1.500 ft. .
Orifice 1 Diameter: 2,9375 in. Elevation: 0 ft.
Orifice 1 Diameter: 4.875 in. Elevation: 9 ft.

Orifice 1 Diameter: 3 in. Elevation: 10.25 ft.

Element Flows To:
Outlet 1 Qutlet 2

Pond Hydraulic Table

Stage (ft) Area(acr) Volume {acr-ft) Dschrg({cfs) Infilt{cfs)

0.000 0.434 0.000 0.000 0.000
0.167 0.442 0.073 0.093 0.000
0.333 0.450 0.147 0.131 0.000
0.500 0.458 0.223 0.160 0.000
0.667 0.466 0.300 0.185 0.000
0.833 0.474 0.378 0.207 0.000
1.000 0.482 0.458 0.227 0.000
1.167 0.490 0.538 0.245 0.000
1.333 0.498 0.622 G.262 0.000
1.500 0.5086 G.705 0.278 ¢.000
1.667 0.515 0.73%0 0.293 0.000
1.833 0.523 0.877 0.307 0.000
2.0060 G.531 0.965 0.321 0.000
2,167 0.540 1.054 0.334 0.000
2.333 0.548 1.145 0.346 0.000
2.500 0.556 1.237 0.358 0.000
2.667 0.565 1.330 0.370 0.C00
2.833 0.573 1.425 0.381 0.000
3.000 0.582 1.521 £.393 0.000
3.167 0.590 1.619 0.403 ¢.000
3.333 0.599 1.718 0.414 0.Q00
3.5G0 0.607 1.818 0.424 0.000
3.667 0.616 1.920 0.434 0.0090
3.833 0.625 2.024 0.444 0.000
Eaglemont
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4.000 0.634 2.129 0.453 0.000
4.167 C.642 2.235 0.463 0.000
4.333 0.651 2,343 0.472 0.0C0
4.500 0.660 2.452 0.481 0.000
4,667 0.669 2.563 0,490 0.0C0
4,833 0.678 2,675 0.498 0.0C0
5.000 0.687 2.789 0.507 0.000
5.167 0.696 2.904 0.515 ¢6.000
5.333 0.70% 3.021 0.523 ¢.000
5.500 0.714 3.139 0.531 0.000
5.667 0.723 3.25% 0.539 0.000
5.833 0.732 3.380 0.547 0.000
6.000 0.742 3,503 0.555 0.000
6.167 0.751 3.627 0.563 0.000
6.333 0.760 3.753 0.570 0.000
6.500 0.769 3.880 0.578 0.000
6.667 0.779 4.009 0.585 0.000
6.833 0.788 4.140 G.592 0.000
7.000 0.798 4.272 G.600 0.000
7.167 0.807 4.406 0.607 0.000
7.333 0.816 4,541 0.614 0.000
7.500 0.826 4,678 0.621 0.000
7.667 0.836 4.817 0.628 0.000
7.833 0.845 4,957 0.634 0.000
8.000 0.855 5.098 o 0.641 0.000
8.167 0.865 5.242 0.648 0.000
8.333 0.874 5.386 0.654 0.000
g.500 0.884 5.533 0.661 0.0C0
8.667 0.894 5.681 0.667 0.000
8.833 0.904 5.831 0.674 0.000
9.000 0.914 5,982 0.680 0.000
9.167 0.524 6.136 0.%41 0.0060
8.333 0.934 6.250 1.053 0.000
9,500 0.944 6.447 1.1490 ¢.000
9.667 0.954 6.605 1.214 0.000
9.833 0.964 6.765 1.280 0.000
10.00 0.974 6.926 1.341 0.000
10.17 0.981 7.089 1.397 6.000
10.33 0.994 7.254 1.517 0.000
10.50 1.0014 7.421 1.617 0.000
10.67 1.015 7.589 1.699 0.000
10.83 1.025 7.759 1.772 0.000
11.00 1.035 7.931 1.839 0.000
11.17 1.046 §.104 1.902 0.000
11.33 1.056 8.279 1.962 0.000
11.50 1.067 8.456 2,020 0.000
11.67 1.077 8.635 2.075 0.000
11.83 1.088 8.815 2.128 0.000
12.00 1.098 8.997 2.179 0.000
12.17 1.109 9.181 2.228 0.000
12.33 1.120 9.367 2.271 0.000
12.50 1.130 9.554 2.324 0.000
12.67 1.141 9.744 2.424 0.000
12.83 1.152 9.935 2.5%63 0.000
13.00 1.163 10,13 2.722 0.000
13.17 1.173 10.32 2.893 0.000
13.33 1.184 10.52 3.070. 0.0C0
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13.50 1.195 10.72 3.249%9 0.000
13.67 1.206 10.9%92 3.462 0.000
13.83 1.217 11.12 3.688 0.000
14,00 1.228 11.32 4,265 0.000
14.17 1.239 11.53 5.297 0.000
14.33 1.250 11.74 7.152 0.000
14,50 1.262 11.95 9.542 0.000
14.67 1.273 iz.16 12.37 0.000
14.83 1.284 i2.37 15.56 0.000
15.00 1.295 12.58 19.09 0.000
15.17 1.307 12.80 22.93 0.000
Name :  South Basin {Bypass)
Bypass: Yes

GroundWater: No

Pervious lLand Use Acres

C, Lawn, Mod .63

Impervious Land Use Acres

ROADS MOD 0.24

ROOF TOPS FLAT 6.12

Element Flows To:
Surface Interflow Groundwater

Trapezoidal Pond 1, Trapezoidal Pond 1,

MITIGATED LAND USE

ANALYSIS RESULTS

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 1.200078
5 year 1.800779
10 year 2.276454
25 year 2.974131
50 year 3.569277
100 year 4.233606
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow (cfs)
2 year 0.649%225
5 year 0.93754
10 year 1.173268
25 year 1.52875
50 year 1.840028
100 year 2.195279
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Yearly Peaks for Predeveloped and Mitigated. POC #1

Year Predevelopad Mitigated
1950 6.800 0.537
1951 2.256 C.623
1952 0.804 0.546
1953 0.952 0.509
1954 1.281 0.499
1955 2.083 0.607
1856 1.956 1.053
1957 1.317 1.135
1958 2.113 0.931
1959 2.029 0.580
1960 1.146 0.616
1961 1.037 0.638
1962 1.433 0.669
1563 1.837 0.548
1964 2.909 0.536
1965 1.029 0.489
1966 1.005 0.635
1967 0.615 0.520
1968 1.319 0.549
1969 1.485 0.663
1970 2.250 0.563
19871 06.798 0.%29
1972 1.265 1.128
1973 0.974 0.594
1974 0.825 0.598
1975 1.081 0.607
1976 0.880 0.505
1977 0.765 0.593
1978 0.703 0.518
1979 0.873 0.508
1980 3.10% 0.577
1981 0.887 0.500
1982 1.110 0.523
1983 0.954 0.665
1984 1.141 G.534
1985 1.0091 1.250
1986 1.529 1.087
1987 3.201 2.058
1988 1.542 1.598
1989 0.773 0.652
1990 1.501 G.464
1991 1.038 0.659
1992 1.083 0.632
1993 1.613 0.645
1994 0.616 0.472
1995 0.683 0.612
1996 1.050 1.030
1997 1.865 0.971
1998 4.314 3.304

Ranked Yearly Peaks for Predeveloped and Mitigated. POC #1
Rank Predeveloped Mitigated
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1 4.3145 3.3045
2 3.2006 2.0581
3 2.1011 1.5985
4 2.9093 1.2498
5 2,2557 1.1349
6 2.2501 1.1281
7 2.1133 1.0873
8 2.0831 1.0530
9 2.0292 1.0296
10 1.9561 0.9715
11 1.8653 0.9306
12 1.8369 0.6686
13 1.5416 0.6650
14 1.5292 0.6634
15 1.5012 0.6589
16 1.4849 0.6518
17 1.4327 0.6448
18 1.3189 0.6378
19 1.3174 0.6351
20 1.2815 0.6315
21 1.2650 0.6227
22 1.14864 0.6161
23 1.1413 00,6117
24 1.1100 0.6071
25 1.0914 0.6066
26 1.0832 0.5977
27 1.0808 0.5944
28 1.0499 0.5926
29 1.0376 0.5799
30 1.0372 0.5766
31 1.0289 0.5626
32 1.0128 0.5487
33 1.0048 0.5485
34 0.9738 0.5459
35 0.9540 0.5369
36 0.9517 0.5363
37 0.8874 0.5335
38 0.8796 - 0.5292
39 0.8735 0.5230
40 0.8250C 0.5195
41 ¢.8039 0.5179
42 0.7996 0.5091
43 0.7978 0.5075
44 0.7725 0.5045
45 0.7648 C.5005
46 0.7026 0.4993
47 0.6830 0.4892
48 0.6157 0.4721
49 0.6152 0.4641
POC #1

The Facility PASSED

The Facility PASSED.

Flow(CFS) Predev Dav Percentage Pass/Fail
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0.6000 3378 2897 B5 Pass
0.6300 2946 1815 61 Pass
0.6600 2579 975 37 Pass
0.6900 2250 492 21 Pass
0.7200 1943 476 24 Pass
0.7500 1701 447 26 Pass
0.7800 1481 419 28 Pass
0.8100 1278 398 31 Pass
0.8400 1121 380 33 Pass
0.8700 390 359 36 Pass
0.9000 858 343 39 Pass
0.9300 747 329 44 Pass
0.9599 640 309 48 Pass
0.989¢9 558 278 49 Pass
1.0199 491 260 52 Pass
1.0499 429 243 56 Pass
1.0799 385 223 57 Pass
1.1099 347 205 59 Pass
1,1399 311 187 60 Pass
1.16%9 278 179 64 Pass
1.1999 251 171 68 Pass
1.2299 233 163 69 Pass
1.2599 216 153 70 Pass
1.2899 202 147 72 Pass
1.31989 185 141 76 Pass
1.3498 174 135 77 Pass
1.3798 161 130 80 Pass
1.4098 154 125 81 Pass
1.4398 142 122 85 Pass
1.4698 135 119 88 Pass
1.4998 130 115 88 Pass
1.5298 123 112 91 Pass
1.5598 119 108 90 Pass
1.5898 114 102 89 Pass
1.6198 112 99 g8 Pass
1.6498 109 97 88 Pass
1.6798 103 95 82 Pass
1.7098 97 91 93 Pass
1.7397 95 89 83 Pass
1.7697 94 86 91 Pass
1.7997 91 85 83 Pass
1.8297 89 83 83 Pass
1.8597 85 79 92 Pass
1.8897 81 76 93 Pass
1.2197 76 73 96 Pass
1.9497 74 69 93 Pass
1.9797 72 62 86 Pass
2.0097 69 59 85 Pass
2.0397 67 55 82 Pass
2.0697 66 48 12 Pass
2.05897 63 45 71 Pass
2.1296 61 44 72 Pass
2.1596 60 43 71 Pass
2.1896 58 42 72 Pass
2.219¢6 57 40 70 Pass
2.2496 55 37 67 Pass
2.2796 52 32 61 Pass
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2.3096 51 27 52 Pass
2.3396 48 25 52 Pass
2.,3696 45 24 53 Pass
2.3996 44 23 52 Pass
2.4286 42 22 52 Pass
2.4596 39 22 56 Pass
2.4896 38 20 52 Pass
2.5195 36 20 55 Pass
2.5495 35 19 54 Pass
2.5795 34 18 52 Pass
2.6085 34 18 52 Pass
2.6395 32 17 53 Pass
2.6695 31 17 54 Pass
2.6995 30 15 50 Pass
2.7295 29 15 51 Pass
2.7595 28 14 50 Pass
2.7885 24 14 58 Pass
2.81495 24 i3 54 Pass
2.8495 23 13 56 Pass
2.8795 20 12 60 Pass
2.9094 20 12 60 Pass
2.9394 18 11 6l Pass
2.9694 16 10 62 Pass
2.9994 16 10 62 Pass
3.0294 13 g 62 Pass
3.0594 13 9 69 Pass
3.0894 13 8 61 Pass
3.1194 11 7 63 Pass
3.1454 i1 6 54 Pass
3.1794 11 5 45 Pass
3.2094 8 h 62 Pass
3.2394 7 4 57 Pass
3.2694 6 4 66 Pass
3.2993 ) 1 16 Pass
3.3293 5 0 0 Pass
33,3593 3 0 0 Pass
3.3893 3 0 0 Pass
3.4193 3 0 0 Pass
3.4493 3 0 0 Pass
3.4793 2 0 0 Pass
3.5093 2 0 0 Pass
3.5393 2 0 0 Pass
3.5683 2 Q 0 Pass

Water Quality BMP Flow and Volume for POC 1.
On-line facility veolume:

On-line facility target flow:
Adjusted for 15 min:

0.5631

1.0579 acre-feet
0.01 cfs.
cfs.

0.3536 cfs.

Off-line facility target flow:
Adjusted for 15 min: 0.3718 cfs.

Perlnd and Implnd Changes
No changes have been made.
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This program and accompanying documentation is provided 'as-is' without warranty of any kind.

The entire risk regarding the performance and results of this preogram is assumed by the user.
Clear Creek Solutions and the Washington State Department of Ecology disclaims all warranties,
either expressed or implied, including but not limited to implied warranties of program and
accompanying documentation. In no event shall Clear Creek Solutions and/or the Washington State
Department of Ecology be liable for any damages whatsoever (including without limitation to
damages for loss of business profits, loss of business information, business interruption, and
the like) arising out of the use of, or inability to use this program even if Clear Creek
Solutions or the Washington State Department of Ecology has been advised of the possibility of

such damages.
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North Basin Detention Calculations:

Actually, this is to show that the bypassed area has a passirig flow rate for the criteris of wwhm3
for the north basin, based on the existing basin size to the north, and the developed basin size
with the correct amount diverted south. Thus the north basin of the pond, pius the existing
basin area upstream of the POC is within the aliowable release rates of WWHMS3.

Western Washington Hydrology Model
PROJECT REPORT

Project Name: Eaglemont
Site Address: North Basin

City : Monroe
Report Date : 9/26/2012
Gage +  Everett
Data Start : 1948/10/01
Data End : 1997/08/30

Precip Scale: 1.20
WWHM3 Version:

PREDEVELOPED LAND USE

Name : North Basin
Bypass: No

GroundWater: No

Pervious Land Use Acres
C, Forest, Mod 6.11
C, Pasture, Mod .17

Imperviocus Land Use Acres
DRIVEWAYS MOD 0.034

Element Flows To:
Surface Interflow Groundwater

Name s Basin 1
Bypass: No

GroundWater: No

Pervious Land Use Acres
C, Forest, Mod 1.91
C, Pasture, Mod .105
C, Lawn, Mod .32

Impervious Land Use Acres
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ROADS MOD 0.34
ROOF TOPS FLAT . 0.22

Element Flows To:
Surface Interflow Groundwater

MITIGATED LAND USE

ANATYSTIS RESULTS

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 0.217557
5 year 0.325868
10 year 0.411517
25 year 0.537

50 year 0.643936
100 year 0.763209
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow (cfs)
2 year 0.285045
5 year 0.41956
10 year 0.510242
25 year 0.634313
50 year 0.733733
100 year 0.83924

Yearly Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1950 0.153 0.266
1951 0.413 0.504
1952 0.146 0.261
1953 0.177 0.252
1954 0.238 0.350
1955 0.381 0.437
1956 0.351 0.404
1957 0.234 0.194
1958 0.380 0.383
1959 0.380 0.568
1960 0.206 0.230
1961 0.183 0.266
1962 0.267 0.704
1963 0,334 0.377
1964 0.529 0.583
1265 0.185 0.217
1966 0.176 0.178
1967 0.113 0.193
1968 0.234 0.537
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1969 0.263 0

1870 0,424 . 0.607
1971 0.140 0.210
1972 0.230 0.353
1573 0.202 0.561
1974 0.149 0.305
1975 0.197 0.31¢
1976 0.169 0.312
1977 0.136 0.228
1978 0.129 G.176
1979 0.159 ¢.196
1980 0.558 0.540
1981 0.158 0.198
1982 0.202 0.243
1983 0.172 0.214
1984 0.209 0.29%4
1885 0.192 0.267
1986 0.278 0.325
1987 0.561 0.477
1988 0,270 0.328
1989 0.141 0.248
1980 0.277 0.363
1991 0.182 0.176
1992 0.1%0 0.184
1293 0.186 0.251
1994 0.109 0.229
1995 0.122 0.153
1996 0.184 0.180
1997 0.332 0.294
1998 0.761 0.565

Ranked Yearly Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 0.7609 0.7037
2 0.5606 0.6074
3 0.5577 0.5833
4 0.5286 0.5682
5 0.4237 0.5649
5 0.4126 0.5607
7 0.3813 0.5397
8 0.3804 0.5365
9 0.3800 0.5043
10 0.3509 0.4771
11 0.3340 0.4368
12 0.3321 0.4044
13 0.2775 0.3825
14 0.2768 0.3773
15 0.2764 0.3627
i6 0.2674 0.3534
17 0.2632 0.3497
18 0.2385 0.3278
19 0.2344 0.3250
20 0.2339 0.3223
21 0.2303 0.3158
22 0.2085 G.3121
23 0.2060 0.3055
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24 0.2025 0.2943
25 0.2025 0.2839
26 0.1973 0.2673
27 0.1919 0.2663
28 0.1903 0.2655
29 0.1864 0.2611
30 0.1849%9 00,2525
31 0.1840 0.2505
32 0.1834 0.2485
33 0.1825 0.2430
34 0.1769 0.2305
35 0.1757 0.2286
36 0.1716 0.2276
37 0.1691 0.2172
38 0.1591 0.2141
39 0.1576 0.20097
40 0.1527 0.1975
41 0.1491 0.1957
42 0.1462 0.1938
43 0.1406 0.1927
44 0.1404 0.1841
45 0.1360 0.1787
46 0.1224 6.1777
47 0.1219 0.1762
48 0.1133 0.1758
49 0.1090 0.1533
POC #1

The Facility PASSED
The Facility PASSED.

Flow (CF8) Predev Dev Percentage Pass/Fail

0.1088 3162 1484 47 Pass
0.1142 2657 1284 48 Pass
0.11%¢6 2340 1128 48 Pass
0.1250 2038 992 48 Pass
0.1304 1735 839 48 Pass
0.1358 1521 155 49 Pass
0.1412 1281 645 50 Pass
0.1466 1125 585 52 Pass
0.1520 985 511 51 Pass
0.1574 867 461 53 Pass
0.,1628 750 412 54 Pass
0.1682 64l 364 56 Pass
0.1736 554 328 59 Pass
0.1791 484 280 57 Pass
0.1845 421 258 61 Pass
0.1839 380 237 62 Pass
0.1953 339 212 62 Pass
0.2007 313 194 6l FPass
0.20061 270 183 67 Pass
G.2115 2446 led 66 Pass
0.2169 226 151 66 Pass
G.2223 207 131 63 Pass
0.2277 196 120 6l Pass
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L2331 181 108 59 Pass
L2385 169 105 62 Pass
L2439 158 102 64 Pass
L2493 150 56 o4 Pass
.2547 137 87 63 Pass
L2601 132 81 61 Pass
L2655 126 78 61 Pass
L2709 122 73 59 Pass
L2764 11¢ 67 56 Pass
.2818 113 62 54 Pass
L2872 109 60 55 Pass
.25%26 103 - 56 54 Pass
. 2980 98 52 53 Pass
L3034 95 51 53 Pass
.3088 93 49 52 Pass
L3142 90 45 50 Pass
L3196 88 42 47 Pass
.3250 86 41 47 Pass
.3304 84 39 46 Pass
.3358 79 37 46 Pass
L3412 74 36 48 Pass
. 3466 72 35 48 Pass
L3520 68 29 42 Pass
.3574 o7 28 41 Pass
.3628 66 27 40 Pass
.3682 64 23 35 Pass
L3737 64 22 34 Pass
L3791 62 20 32 Pass
.3845 57 19 33 Pass
.3899 56 18 32 Pass
L3953 55 17 30 Pass
L4007 53 17 32 Pass
L4061 52 15 28 - Pass
L4115 48 15 31 Pass
L4169 44 15 34 Pass
L4223 43 15 34 Pass
A2 40 15 37 Pass
L4331 38 15 39 Pass
L4385 36 13 36 Pass
L4439 34 12 35 Pass
.4493 34 12 35 Pass
L4547 32 12 37 Pass
L4601 32 12 37 Pass
.4656 30 12 40 Pass
L4710 29 12 41 Pass
L4764 29 12 41 Pass
L4818 24 10 41 Pass
L4872 24 10 41 Pass
L4926 23 10 43 Pass
.4880 20 10 50 Pass
.5034 20 10 50 Pass
.5088 18 9 50 Pass
.h142 18 9 50 Pass
.5196 16 S 56 Pass
.5250 15 % 60 Pass
.3304 13 9 69 Pass
.5358 12 9 75 Pass
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0.5412 12 6 50
0.54¢66 12 6 50
0.5520 11 6 54
0.5574 11 8 54
0.5629 7 5 71
0.5683 6 4 66
0.5737 6 3 50
0.5791 5 3 60
0.5845 5 2 40
0.58%9 3 2 66
0.5553 3 2 66
0.6007 3 2 66
0.6061 2 2 100
0.6115 2 1 50
0.6169 2 1 50
0.6223 2 1 50
0.6271 1 1 160
0.6331 1 1 100
0.6385 1 1 100
0.6439 1 1 100

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Water Quality BMP Flow and Volume fox POC 1.

On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.

Off-line facility target flow: 0 cfs.

Adijusted for 15 min: O cfs.

Perlnd and Implnd Changes
No changes have been made.

This program and accompanying documentation is provided 'as~is' without warranty of any kind.
The entire risk regarding the performance and results of this program is assumed by the user.
Clear Creek Solutions and the Washington State Department of Ecology disclaims all warranties,

either expressed or implied, including but not limited to implied warranties of program and

accompanying documentation. In no event shall <Clear Creek Solutions and/for the Washington State

Department of FEcology be liable for any damages whatscever {including without limitation to

damages for loss of business profits, loss of business information, business interruption, and

the like) arising out of the use of, or inability to use this program even if Clear Creek

Solutions or the Washington State Department of Ecology has besen advised of the possibility of

such damages.
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SECTION 9
MINIMUM REQUIREMENT #38

WETLANDS PROTECTION
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PROJECT OVERVIEW

There are no Wetland on this site.
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SECTION 10
MINIMUM REQUIREMENT #9

BASIN/WATERSHED PLANNING
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All Basin and Watershed Planning issues are discussed in Section #4 of this report that discussed
discharging into the natural locations.
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SECTION 11
MINIMUM REQUIREMENT #10

OPERATION AND MAINTENANCE
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Operation and Maintenance Section:

No. 1 — Detention Ponds

Maintenance
Component

Defect

Conditions When Maintenance Is
Needed

Results Expected When
Maintenance Is Performed

General

Trash & Debris

Any trash and debris which exceed 5
cubic feef per 1,000 square feet (this
is about equal to the amount of trash
it would take o fill up one standard
size garbage can). In general, there
should be no visual evidence of
dumping.

If less than threshoid all trash and
debris will be removed as part of next
scheduled maintenance.

Trash and debris cleared from site.

Poisonous
Vegetation and
noxious weeds

Any poisonous or nuisance
vegetation which may constitute a
hazard to maintenance personnel or
the public.

Any evidence of noxious weeds as
defined by State or local regulations.

{Apply requirements of adopted IPM
policies for the use of herbicides).

No danger of poisonous vegetation
where maintenance personnel or the
public might normally be. (Coordinate
with Iocal health department)

Complete eradication of noxious weeds
may not be possible. Compliance with
State or local eradication policies
required

Contaminants
and Pollution

Any evidence of oil, gasoline,
contaminants or other poliutants

(Coordinate removal/cleanup with
local water quality response agency).

Me
contaminants
orpollutants
present:

Rodent Holes

Any evidence of rodent holes if
facility is acting as a dam or berm, or
any evidence of water piping through
dam or berm via rodent holes.

Rodents destroyed and dam or berm
repaired. {Coordinate with local health
department; coordinate with Ecology
Dam Safety Office if pond exceeds 10
acre-feet.)

Eaglemont
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Maintenance | Defect Conditions When Maintenance is Results Expected When
Component - Needed Maintenance Is Petformed
Beaver Dams Dam results in change or function of Fadility is returned to design function.
the facility.

Y (Coordinate trapping of beavers and
removal of dams with appropriate
permitting agencies)

insacts When insects such as wasps and Insects destroyed or removed from site.
hornets interfere with maintenance . . . . .
activities. Apply insecticides in compliance with
adopted IPM policies
Tree Growth Tree growth does not allow Trees do not hinder maintenance
and Hazard maintenance access or interferes activities. Harvested trees should be
Trees with maintenance activity (i.e., slope recycled into mulch or other beneficial
mowing, silt removal, vactoring, or uses (e.g., alders for firewood).
equipment movements). [f trees are
not interfering with access or Remove hazard Trees
maintenance, do not remove
if dead, diseased, or dying trees are
identified
(Use a certified Arborist to determine
health of tree or removat
requirements)

Side Siopes Erosion Eroded damage over 2 inches deep Slopes should be stabilized using

of Pond where cause of damage is still appropriate erosion confrol measure(s),
present or where there is potential for | e.g., rock reinforcement, planting of
continued erosion. grass, compaction.

Any erosion observed on a If erosion is oceurring on compacted

compacted berm embankment. berms a licensed civil engineer should
be consulted to resolve source of
erosion.

Storage Area | Sediment Accumulated sediment that exceeds Sediment cleaned out to designed pond
10% of the designed pond depth shape and depth; pond reseeded if
unless otherwise specified or affects hecessary to control erosion.
intetting or outletting condition of the
facility.

Liner (If Liner is visible and has more than Liner repaired or replaced. Liner is fully
Applicable) three 1/4-inch holes in it. covered.

Eagiemont
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Maintenance
Component

Defect

Conditions When Maintenance Is
Needed

Results Expected When
Maintenance Is Performed

Pond Berms
(Dikes)

Settlements

Any part of berm which has settled 4
inches lower than the design
elevation.

if settlement is apparent, measure
berm to determine amount of
settlement.

Setfling can be an indication of more
severe problems with the berm or
outlet works. A licensed civil
engineer should be consulted to
determine the source of the
settlement.

Dike is built back fo the design
elevation.

Piping

Discernable water flow through pond
berm. Ongoing erosion with potential
for erosion to continue.

(Recommend a Goethechnical
engineer be called in to inspect and
evaluate condition and recommend
repair of condition.

Piping eliminated. Erosion potential
resolved.

Emergency
Overflow/
Spillway and
Berms over 4
feet in height.

Tree Growth

Tree growth on emergency spillways
creates blockage problems and may
cause failure of the berm due to
uncontrolied overtopping.

Tree growth on berms over 4 feet in
height may lead to piping through the
berm which could lead to failure of
the berm.

Trees should be removed. If root
system is small (base less than 4
inches) the root system may be left in
place. Otherwise the roots should be
removed and the berm restored. A
licensed civil engineer should be
consulted for proper berm/spillway
restoration.

Piping

Discernable water flow through pond
berm. Ongoing erosion with potential
for erosion to continue.

{Recommend a Goethechnical
engineer be called in to inspect and
evaluate condition and recommend
repair of condition.

Piping eliminated. Erosion potential
resolved.

Emergency
Overflow/
Spillway

Emergency
Qverflow/
Spitiway

Only one layer of rock exists above

native soll in area five square feet or
larger, or any exposure of native soil
at the top of out flow path of spillway.

{Rip-rap on inside slopes need not be
replaced.)

Rocks and pad depth are restored to
design standards.

Erosion

See "Side Slopes of Pond”

No. 4 — Control Structure/Flow Restrictor

Maintenance

Defect

Condition When Maintenance is Needed

Results Expected

Technical Information Report

Component When Maintenance
is Performed
General Trash and Debris Material exceeds 25% of sump depth or 1 Control structure
(Includes Sediment} foot below orifice plate. orifice is not blocked.
All trash and debris
removed.
Eagiemont




Structural Damage

Structure is not securely attached to
manhole wall.

Structure securely
attached to wall and
outlet pipe.

Structure is not in upright position {allow up
to 10% from plumb).

Structure in correct
position.

Connections to outiet pipe are not watertight
and show signs of rust.

Connections to outlet
pipe are water tight;
structure repaired or
replaced and works
as designed.

Any holes--other than designed holes--in the
structure.

Structure has no
holes other than
designed holes.

Cleanout Gate

Damaged or Missing

Cleanout gate is not watertight or is missing.

Gate is watertight
and works as
designed.

Gate cannot be moved up and down by one
maintenance person.

Gate moves up and
down easily and is
watertight.

Chainfrod leading to gate is missing or
damaged.

Chain is in place and
works as designed.

Gate is rusted over 50% of its surface area.

Gate is repaired or
replaced to meet
design standards.

(No. 5).

Crifice Plate Damaged or Missing | Control device is not working properly due to | Plate is in place and
missing, out of place, or bent orifice plate. works as designed.
Obstructions Any trash, debris, sediment, or vegetation Plate is free of all
blocking the plate. obstructions and
works as designed.
Overfiow Pipe Chstructions Any trash or debris blocking {or having the Pipe is free of all
potential of blocking) the overflow pipe. obstructions and
works as designed.
Manhole See “Closed See “Closed Detention Systems” (No. 3). See "Closed
Detention Systems” Detention Systems”
(No. 3). {No. 3).
Catch Basin See “Caich Basins’ See “Catch Basins” (No. 5). See “Catch Basins”

(No. B).

No. 56 — Catch Basins

Maintenance Defect Conditions When Maintenance is Needed Results Expected When
Component Maintenance is
performed
General Trash & Trash or debris which is located immediately | No Trash or debris located
Debris in front of the catch basin opening or is immediately in front of
blocking inletting capacity of the basin by catch basin or on grate
more than 10%. opening.
Trash or debris (in the basin) that exceeds 60 | No trash or debris in the
percent of the sump depth as measured from | catch basin.
the bottom of basin to invert of the lowest
pipe into or out of the basin, but in no case
tess than a minimum of six inches clearance
from the debris surface to the invert of the
fowest pipe.
Eaglemont
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Trash or debris in any inlet or outlet pipe
blocking more than 1/3 of its height,

Intet and outlet pipes free
of trash or debris.

Dead animals or vegetation that could
generate odors that could cause complaints
or dangerous gases (e.g., methane).

No dead animals or
vegetation present within
the catch basin.

Sediment

Sediment {in the basin) that exceeds 60
percent of the sump depth as measured from
the bottom of basin to invert of the lowest
pipe into or out of the basin, but in no case
less than a minimum of 6 inches clearance
from the sediment surface to the invert of the
lowest pipe.

No sediment in the catch
basin

Structure
Damage to
Frame and/or
Top Slkab

Top slab has holes larger than 2 square
inches or cracks wider than 1/4 inch

(Intent is to make sure no material is running
into basin}.

Top slab is free of holes
and cracks.

Frame not sitting flush on top slab, i.e.,
separation of more than 3/4 inch of the frame
from the top slab. Frame not securely
attached

Frame is sitting flush on
the riser rings or top slab
and firmly attached.

Fractures or
Cracks in
Basin Walls/
Bottom

Maintenance person judges that structure is
unsound.

Basin replaced or repaired
to design standards.

Grout fillet has separated or cracked wider
than 1/2 inch and longer than 1 feot at the
joint of any inlet/outlet pipe or any evidence of
soil particles entering catch basin through
cracks.

Pipe is regrouted and
secure at basin wall.

Settlement/
Misalignment

if failure of basin has created a safety,
function, or design problem.

Basin replaced or repaired
to design standards.

Vegetation

Vegetation growing across and blocking more
than 10% of the basin opening.

No vegetation blocking
opening to basin.

Vegetation growing in inlet/outlet pipe joints
that is more than six inches tall and less than
six inches apart.

No vegetation or root
growth present.

Eaglemont
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Maintenance

Defect

Conditions When Maintenance is Needed

Results Expected When

misalignment, rust, cracks, or sharp edges.

Component Maintenance is
performed
Contamination | See "Detention Ponds" (No. 1). No pollution present.
and Poliution
Catch Basin Cover Not in Cover is missing or only partially in place. Catch basin cover is
Cover Place Any open catch basin requires mainfenance. | closed
Locking Mechanism cannot be opened by one Mechanism opens with
Mechanism maintenance person with proper tools. Bolts | proper tools.
Not Working into frame have less than 1/2 inch of thread.
Cover Difficult | One maintenance person cannot remove lid Cover can be removed by
to Remove after applying normal lifting pressure. one maintenance person.
(intent is keep cover from sealing off access
to maintenance.)
Ladder Ladder Rungs | Ladder is unsafe due to missing rungs, not Ladder meets design
Unsafe securely attached to basin wall, standards and allows

maintenance person safe
access.

Metal Grates
(if Applicable)

Grate opening
Unsafe

Grate with opening wider than 7/8 inch.

Grate opening meets
design standards.

Trash and Trash and debris that is blocking more than Grate free of trash and
Debris 20% of grate surface inletting capacity. debris.
Damaged or Grate missing or broken member(s} of the Grate is in place and
Missing. grate. meets design standards.
No. 5 — Catch Basins
Maintenance Defect Condition When Maintenance is Resuits Expected When
Components Needed Maintenance is Performed
General Trash and Trash or debris that is plugging more Barrier cleared to design fiow
Debris than 20% of the openings in the barrier. capacity.
Metal Damaged/ Bars are bent out of shape more than 3 Bars in place with no bends more
Missing inches. than 3/4 inch.
Bars,
Bars are missing or entire barrier Bars in piace according to design.
missing.
Bars are loose and rust is causing 50% Barrier replaced or repaired to
deterioration to any part of barrier, design standards.
Inlet/Outiet Debyris barrier missing or not attached to | Barrier firmly attached fo pipe
Pipe pipe

No. 7 — Energy Dissipaters

Maintenance Defect Conditions When Maintenance is Results Expected When
Components Needed Maintenance is Performed
External:
Rock Pad Missing or Only one layer of rock exists above Rock pad repiaced to design
Moved Rock | native soil in area five square feet or standards.
larger, or any exposure of native soil.
Erosion Soil erosion in or adjacent fo rock pad. Rock pad replaced to design
standards.
Eaglemont
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Dispersion Trench

Pipe
Plugged with
Sediment

Accumulated sediment that exceeds
20% of the design depth.

Pipe cleanedfflushed so that it
matches design.

Not
Discharging
Water
Properly

Visual evidence of water discharging at
concentrated points along trench (normal
condition is a “sheet flow” of water along
trench). Intent is o prevent erosion
damage.

Trench redesigned or rebuilt to
standards.

Perforations
Plugged.

Over 1/2 of perforations in pipe are
plugged with debris and sediment.

Perforated pipe cleaned or
replaced.

Water Flows
QOut Top of
"Distributor”
Catch Basin.

Maintenance person observes or
receives credible report of water flowing
out during any storm less than the design
storm or its causing or appears likely to
cause damage.

Facility rebuilt or redesigned to
standards.

Receiving
Area Over-
Saturated

Water in receiving area is causing or has
potential of causing landslide problems.

No danger of landslides.

internal:

ManholefChamber

Worn or

of Chamber

Structure dissipating flow deteriorates to
1/2 of original size or any concenirated
worn spot exceeding one square foot
which would make structure unsound.

Structure replaced to design
standards.

Other
Defects

See “Catch Basins” (No. 5).

See “Catch Basins’ {No. 5).

No. 11 — Wetponds

Eaglemont
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Mainfenance
Component

Defect

Condition When Maintenance
is Needed

Results Expected When Maintenance is
Performed ‘

General

Water level

First cell is empty, doesn't hold
water, '

Line the first cell to maintain at least 4 feet
of water. Although the second celi may
drain, the first cell must remain full to
control turbulence of the incoming flow
and reduce sediment resuspension.

Trash and
Debris

Accumditation that exceeds 1
CF per 1000-5F of pond area.

Trash and debris removed from pond.

nlet/Outiet
Pipe

Inlet/Outiet pipe clogged with

sediment andfor debris material.

No clogging or b!ockage in the inlet and
outlet piping.

Sediment
Accumulation
in Pond
Bottom

Sediment accumulations in
pond bottom that exceeds the
depth of sediment zone plus 6-
inches, usually in the first celi.

Sediment removed from pond bottom.

Oil Sheen on
Water

Prevalent and visible oil sheen.

Qil removed from water using cil-
absorbent pads or vactor truck. Source of
oil located and corrected. If chronic low
levels of oil persist, plant wetland plants
such as Juncus effusus (soft rush) which
can uptake small concentrations of oil.

Erosion

Erosion of the pond's side
slopes andfor scouring of the
pond botiorn, that exceeds 6-
inches, or where continued
erosion is prevalent.

Slopes stabilized using proper erosion
control measures and repair methods.

Settiement of
Pond
Dike/Berm

Any part of these components
that has settied 4-inches or
lower than the design elevation,
or inspector determines
dike/berm is unsound.

Dike/berm is repaired to specifications.

Internal Berm

Berm dividing cells should he
level,

Berm surface is leveled so that water
flows evenly over entire length of berm.

Overflow
Spillway

Rock is missing and soil is
exposed at top of spillway or
outside slope.

Rocks replaced to specifications.

Eaglemont
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SECTION 12

SPECIAL REPORTS AND STUDIES
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APPENDIX 12-A

GEOTECHNICAL REPORT
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Associated Earth Sciences, Inc.
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Serving the Pacific Northwest Since 1981

August &, 2012
Project No, KE120280A

Select Homes, Inc.
16531 13™ Avenue West, Suite A-107
Lynnwood, Washington 98037

Attention: Mr. Craig Pierce

Subject: Subsurface Exploration, Geologic Hazard, and
Geotechnical Engineering Report
Eaglemont
Monroe, Washington

Dear Mr. Pierce:

We are pleased to present the enclosed copies of the above-referenced report. This report
summarizes the results of our subsurface exploration, geologic hazard, and geotechnical
engineering studies and offers recommendations for the preliminary design and development of
the proposed project. Our recommendations are preliminary in that construction details have

not been finalized at the time of this report.

We have enjoyed working with you on this study and are confident that the recommendations
presented in this report will aid in the successful completion of your project. If you should
have any questions or if we can be of additional help to you, please do not hesitate to call.

Sincerely,
ASSOCIATED EARTH SCIENCES, INC.

Kirkland, Washington

Jon N fSondergaard, L,G., L.E.G.
Seniof [Principal Geologist

JNS/pc
KEF20280A2
Projecis\20120280\KEVWP

Kirkland a Everett 8 Tacoma
425.827-7701 425-259-0522 253-722-2992

www,aesgeo.com
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- Subswurface Exploration, Geologic Hazard, and
Eaglemomnt , Geotechnical Engineering Report
Monroe, Washingion Project and Site Conditions

I. PROJECT AND SITE CONDITIONS

1,0 INTRODUCTION

This report presents the results of Associated Earth Sciences, Inc.’s (AESI’s) subsurface
exploration, geologic hazard, and geotechnical engineering study for Eaglemont, located on
197" Avenue SE off of Chain Lake Road in Monroe, Washington (Figure 1). The site
boundaries, topographic contours, the proposed lot and road layout, and the approximate
locations of the explorations accomplished for this study are presented on the “Site and
Exploration Plan,” Figure 2.

The recommendations in this report are considered to be preliminary because construction
details were not finalized at the time of this study. Once development plans are substantially
complete, the conclusions and recommendations in this report should be reviewed and

modified, or verified, as appropriate.

1.1 Purpose and Scope

The purpose of this study was to provide subsurface data to be used in the preliminary design
and development of the subject project. Our study included a review of available geologic
literature, excavating seven exploration pits, and performing geologic studies to assess the
type, thickness, distribution, and physical properties of the subsurface sediments and shallow
ground water conditions. Geotechnical engineering studies were also conducted to assess the
type of suitable foundation, allowable foundation soil bearing pressures, temporary cut slope
recommendations, anticipated settlements, basement/retaining wall lateral pressures, floor
support recommendations, and drainage recommendations. This report summarizes our
current fieldwork and offers development recommendations based on our present

understanding of the project.

1.2 Anuthorization

Written authorization to proceed with this study was granted by Mr. Randy Clark of Select
Homes, Inc. Our study was accomplished in general accordance with our proposal dated July
6, 2012, This report has been prepared for the exclusive use of Select Homes, Inc., and their
agents, for specific application to this project. Within the limitations of scope, schedule, and
budget, our services have been performed in accordance with generally accepted geotechnical
engineering and engineering geology practices in effect in this area at the time our report was
prepared. No other warranty, express or implied, is made.

August 8, 2012 ASSOCIATED FARTH SCIENCES, INC.
TIPipc - KEI2028042 - Projectsi20120280\KE\WP Page 1



Subsurface Exploration, Geologic Hazard, and
Eaglemont _ Geotechnical Engineering Report
Monroe, Washington Project and Site Conditions

2.0 PROIJECT AND SITE DESCRIPTION

2.1 Site and Project Description

The subject site consists of an irregular-shaped parcel of approximately 35 acres. The property
straddles 197" Avenue SE between Rainier View Road and Chain Lake Road in Monroe,
Washington. The location of the subject site is shown on the “Vicinity Map,” Figure 1. With
the exception of a couple of extremely dilapidated, unoccupied buildings, the property is
undeveloped and vegetated by mixed coniferous/deciduous forest with thick natural brush. The
northern portion of the property is relatively flat-lying, but becomes gently to moderately
sloping down toward the south in the southern portion of the site. Review of topographic
contours shown on the attached “Site and Exploration Plan” indicate that slope inclinations in
the southern portion of the site range from approximately 5 to 25 percent.

It is our understanding that project plans include subdividing the property into 149 residential

parcels and constructing single-family homes on the lots with associated roads and utilities.
The proposed lot and road layout is shown on the “Site and Exploration Plan,” Figure 2.

3.0 SUBSURFACE EXPLORATION

Our field study included excavating a series of ten exploration pits to gain subsurface
information about the site. The various types of sediments, as well as the depths where
characteristics of the sediments changed, are indicated on the exploration logs presented in the
Appendix. The depths indicated on the logs where conditions changed may represent
gradational variations between sediment types. Our explorations were approximately located
in the field relative to known site features shown on the attached site plan.

The conclusions and recommendations presented in this report are based, in part, on the
exploration pits completed for this study. The number, locations, and depths of the
explorations were completed within site and budgetary constraints. Because of the nature of
exploratory work below ground, extrapolation of subsurface conditions between field
explorations is necessary. Due to the random nature of deposition and the alteration of
topography by past grading and/or filling, subsurface conditions may vary outside of the arcas
of the explorations. The nature and extent of any variations between the field explorations may
not become fully evident until construction, If variations in subsurface conditions are observed
at the time of construction, it may be necessary to re-evaluate specific recommendations in this
report and make appropriate changes.
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3.1 Exploration Pits

Exploration pits were excavated with a small track-mounted excavator. The pits permitted
direct, visual observation of subsurface conditions. Materials encountered in the exploration
pits were stadied and classified in the field by an engineering geologist from our firm.
Selected samples were then transported to our laboratory for further visual classification and

testing, as necessary.

4.0 SUBSURFACE CONDITIONS

Subsurface conditions at the project site were inferred from the explorations completed for this
study, our visual reconnaissance of the site, and review of applicable geologic literature. As
shown on the exploration logs, the exploration pits generally encountered granular glacial
sediments with high quantities of silt and moderate to high quantities of gravel. The following
section presents more detailed subsurface information organized from the shallowest (youngest)

to the deepest {oldest) sediment types.

4.1 Stratigraphy

Topsoil

An organic topsoil layer capped with either sod or forest duff was encountered at each of the
exploration locations. The topsoil layer ranged in thickness from approximately 6 to
12 inches. Because of its relatively loose condition and high organic content, the topsoil is not
considered suitable for foundation support or for use in a structural fill,

Vashon Lodgment Till

Sediments encountered directly below the topsoil layer at each of the exploration pit locations
generally consisted of an unsorted mixture of loose to medium dense, reddish brown to tan,
silty sand with gravel and scattered cobbles and boulders. Below depths ranging from
approximately 2 to 4 feet, these sediments became dense to very dense and grayish tan. We
interpret these sediments to be representative of Vashon lodgment till. The Vashon lodgment
till consists of an unsorted mixture of silt, sand, and gravel that was deposited directly from
basal, debris-laden glacial ice during the Vashon Stade of the Fraser Glaciation, approximately
12,500 to 15,000 years ago. The high relative density characteristic of the lodgment till is due
to its consolidation by the massive weight of ice from which it was deposited. The reduced
density and reddish brown to tan coloration observed in the upper portion of the till is
interpreted to be due to weathering. At the locations of our explorations, the Vashon till
extended beyond the maximum depths explored of approximately 5 to 6 feet.
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Review of the regional geologic map of the area titled Geologic Map of the Skykomish River
30- by 60-Minute Quadrangle, Washington, compiled by Tabor, Frizzell, Booth, Wailt,
Whetten, and Zartman (1993) indicates that the area of the project site is underlain by Vashen
lodgment till. Our interpretation of the sediments encountered in our explorations is in
agreement with the regional geologic map.

4.2 Hydrology

Thin zones of slow, perched, ground water seepage were encountered within the till at the
locations of exploration pits EP-5 and EP-8 at depths of approximately 3 feet and 4 feet,
respectively, At the locations of exploration pit EP-5, the seepage was present at the base of
the weathered till horizon. At the location of exploration pit EP-8, the seepage was limited to
a thin, sandy zone within the till at a depth of approximately 4 feet. It should be noted that the
occurrence and level of ground water seepage at the site may vary in response to such factors
as changes in season, amount of precipitation, and site use.
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II. GEOLOGIC HAZARDS AND MITIGATIONS

The following discussion of potential geologic hazards is based on the geologic, slope, and
shallow ground water conditions as observed and discussed herein and our review of the City
of Monroe Municipal Code (MMC) for Critical Areas Title 20.03.

5.0 SEISMIC HAZARDS AND MITIGATIONS

Earthquakes occur in the Puget Lowland with great regularity. The vast majority of these
events are small and are usually not felt by people. However, large earthquakes do occur, as
evidenced by the 1949, 7.2-magnitude event; the 2001, 6.8-magnitude event; and the 1965,
6.5-magnitude event. The 1949 earthquake appears to have been the largest in this region
during recorded history and was centered in the Olympia area. Evaluation of earthquake
return rates indicates that an earthquake of the magnitude between 5.5 and 6.0 is likely in the
Puget Sound area within a given 20-year period.

Generally, there are four types of potential geologic hazards associated with large seismic
events: 1) surficial ground rupture, 2) seismically induced landslides, 3) liquefaction, and
4) ground motion. The potential for each of these hazards to adversely impact the proposed
project is discussed below. In our opinion, the site is not a seismic hazard area according to

MMC 20.05.

5.1 Surficial Ground Rupture

The nearest known fault traces to the project site are the South Whidbey Island Fault Zone
(SWIFZ), located approximately 13 miles southwest of the site, and the Seattle Fault Zone,
located approximately 19 miles to the south.

A 2005 study by the U.S. Geological Survey (USGS) (Sherrod, et al. 2005, Holocene Fauit
Scarps and Shallow Magnetic Anomalies Along the Southern Whidbey Island Fault Zone near
Woodinville, Washingion, Open-File Report 2005-1136, March 2005) reported that “strong”
evidence of prehistoric earthquake activity has been observed along two fault strands thought to
be part of the southeastward extension of the SWIFZ. The study suggests as mamny as nine
earthquake events along the SWIFZ may have occurred within the last 16,400 years. The
recognition of this fault splay is relatively new, and data pertaining to it are limited with the
studies still ongoing. The recurrence interval of movement along this fault system is still
unknown, although it is hypothesized to be in excess of one thousand years.

Studies of the Seaitle Fault Zone by the USGS (e.g., Johnson, et al. 1994, Origin and
Evolution of the Seattle Fault and Seattle Basin, Washington, Geology, v. 22, pp. 71-74; and
Johnson, et al. 1999, Active Tectonics of the Seattle Fault and Central Puget Sound

August 8, 2012 ASSOCIATED EARTH SCIENCES, INC.

TIPipc - KEI2028047 - Projects\ 201 20280\KEVWP Page 5



Subsurface Exploration, Geologic Hazard, and
Eaglemont Geotechnical Engineering Report
Monroe, Washington Geologic Hazards and Mitigations

Washington - Implications for Earthquake Hazards, Geological Society of America Bulletin,
July 1999, v. 111, n. 7, pp. 1042-1053) have provided evidence of surficial ground rupture
along a northern splay of the Seattle Fault. According to the USGS studies, the latest
movement of this fault was about 1,100 years ago when about 20 feet of surficial displacement
took place, This displacement can presently be seen in the form of raised, wave-cut beach
terraces along Alki Point in West Seattle and Restoration Point at the south end of Bainbridge
Island. The recurrence interval of movement along this fault system is still unknown, although
it is hypothesized to be in excess of several thousand years.

Due to the suspected long recurrence intervals for both fault zones, the potential for surficial
ground rupture is considered to be low during the expected life of the proposed structures.

5.2 Seismically Induced Landslides

It is our opinion that the risk of damage to the proposed structures by landsliding under both
static and seismic conditions is low due to the lack of steep slopes on the subject site and
adjoining areas. No mitigation of landslide hazards is warranted, In our opinion, the site is
not a landslide hazard area according to MMC 20.05.

5.3 Liguefaction

It is our opinion that the sediments underlying the site present a low risk of liguefaction due
their dense state and the lack of adverse ground water conditions, No mitigation of

liquefaction hazards is warranted.

5.4 Ground Motion

Structural design of the building should follow 2009 Infernational Building Code (IBC)
standards using Site Class “C” as defined in Table 1613.5.2. The 2009 IBC seismic design
parameters for short period (Ss) and 1-second period (S1) spectral acceleration values were
determined from the latitude and longitude of the project site using the USGS National Seismic
Hazard Mapping Project website (hitp://earthquake.usgs.gov/hazmaps/). These values are
based on Site Class “B”, Based on the more current 2002 data, the USGS website interpolated
ground motions at the project site to be 1.092g and 0.367g for building periods of 0.2 and
1.0 seconds, respectively, with a 2 percent chance of exceedance in 50 years. These values
correspond to site coefficients Fa = 1,00 and Fv = 1.433, and a peak horizontal acceleration of
0.29g. The Fs, Fv, and peak horizontal acceleration values have been corrected for Site Class

“C™ in accordance with the IBC,
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6.0 EROSION HAZARDS AND MITIGATIONS

The natural glacial sediments underlying the site generally contain a high percentage of silt and
fine sand and are semsitive to erosion; however, the potential for erosion at the site is
moderated by the fairly flat topography. In order to control erosion and reduce the amount of
sediment transport off the site during construction, the following recommendations should be

followed.

1. Properly embedded siit fencing should be placed around the lower perimeter of the
cleared area(s). The fencing should be periodically inspected and maintained, as
necessary, to ensure proper function.

2. The construction entrance should be stabilized with gravel pads to minimize tracking
sediment off-site.

3. If possible, construction should proceed during the drier periods of the year.

4, Areas stripped of vegetation during construction should be mulched and hydroseeded,
replanted as soon as possible, or otherwise protected. During winter construction,
hydroseeded areas should be covered with clear plastic to facilitate grass growth,

5. If excavated soils are to be stockpiled on the site for reuse, measures should be taken to
reduce the potential for eroston from the stockpile. These could include, but are not
limited to, limiting stockpiled soil to the flatter areas of the site, covering stockpiles
with plastic sheeting, and the use of straw bales/silt fences around pile perimeters,

Review of the U.S. Department of Agriculture Natural Resources Conservation Service
(formerly known as the Soil Conservation Service) soil survey for the subject area, indicates
that mapped soil types for the site include Tokul gravelly loam, O to 8 percent slopes, and
Tokul gravelly loam 8 to 15 percent slopes. The mapped soil types are consistent with the
sediments encountered in our explorations. Given presence of this soil type, the site does not
classify as an erosion hazard area under MMC 20.05

Aungust 8, 2012 ASSOCIATED EARTH SCIENCES, INC.
TIPhoc - REI20280A2 - Profects\20120280\KE\WP Page 7



Subsurface Exploration, Geologic Hazard, and
Eaglemont Geotechnical Engineering Report
Monroe, Washington Preliminary Design Recommendations

III. PRELIMINARY DESIGN RECOMMENDATIONS

7.0 INTRODUCTION

Our exploration indicates that, from a geotechnical standpoint, the parcel is suitable for the
proposed development provided the recommendations contained herein are properly followed.
The foundation bearing stratum is relatively shallow and conventional spread footing
foundations may be utilized. Consequently, foundations bearing on either the medium dense to
very dense, natural glacial sediments or on structural fill placed over these sediments are
capable of providing suitable building support.

8.0 SITE PREPARATION

8.1 Clearing and Stripping

Following demolition of the existing structures, any underground utilities located within the
proposed building areas should be removed or relocated. The resulting depressions should be
backfilled with structural fill as discussed under the “Structural Fill” section of this report.
Any remaining foundation elements that will not be incorporated into the new buildings shouid
also be removed. Site preparation of the planned building areas should also include removal of
all trees, brush, debris, and any other deleterious materials. These unsuitable materials should
be properly disposed of off-site. Additionally, all organic topsoil within the proposed building
areas, road areas, or areas to receive structural fill should be removed and the remaining roots
grubbed., Areas where loose surficial soils exist due to grubbing operations should be
considered as fill to the depth of disturbance and treated as subsequently recommended for
structaral fill placement, Any existing fill soils below footing areas should be stripped down to
the underlying, medium dense to very dense natural till sediments, These sediments were
encountered in our explorations at depths of approximately 1.5 to 3 feet.

8.2 Proof-Rolling

After stripping of the organic topsoil layer and removal of roots, we recommend that the soil
exposed in proposed roadway areas be recompacted to a firm and unyielding condition using a
20-ton (minimum) vibratory roller. The recompacted area should then be proof-rolled with a
fully loaded tandem-axle dump truck, Any soft or yielding areas identified during
proof-rolling should be overexcavated and backfilled with structural fill.

8.3 Temporary and Permanent Cut Slopes

In our opinion, stable construction slopes should be the responsibility of the contractor and
should be determined during construction based on the local conditions encountered at that
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time. For planning purposes, we anticipate that temporary, unsupported cut slopes in the loose
to medium dense weathered native soils can be made at a maximum slope of 1.5H:1V
(Horizontal: Vertical). Temporary cut slopes within the dense to very dense, unweathered till
sediments can be planned up to a 1H:1V inclination. Flatter inclinations may be recommended
in areas of seepage. In the dense to very dense till sediments, temporary vertical cuts no
greater than 4 feet in height may also be constructed. As is typical with earthwork operations,
some sloughing and raveling may occur, and cut slopes may have to be adjusted in the field.
In addition, WISHA/OSHA regulations should be followed at all times:

Permanent cut or fill slopes should not exceed an inclination of 2ZH:1V.

8.4 Site Disturbance

The site soils contain a high percentage of fine-grained material, which makes them
moisture-sensitive and subject to disturbance when wet. The contractor must use care during
site preparation and excavation operations so that the underlying soils are not softened. If
disturbance occurs, the softened soils should be removed and the area brought fo grade with
structural fill. If crushed rock is considered for the access and staging areas, it should be
underlain by stabilization fabric (such as Mirafi 500X or approved equivalent) to reduce the
potential of fine-grained materials pumping up through the rock and turning the area to mud.
The fabric will also aid in supporting construction equipment, thus reducing the amount of
crushed rock required, We recommend that at least 10 inches of rock be placed over the
fabric; however, due to the variable nature of the near-surface soils and differences in wheel
loads, this thickness may have to be adjusted by the contractor in the field. Crushed rock used
for access and staging areas should be of at least 2-inch size.

9.0 STRUCTURAL FILL

Placement of structural fill may be necessary to establish desired grades in some areas. All
references to structural fill in this report refer to subgrade preparation, fill type, and placement
and compaction of materials as discussed in this section. If a percentage of compaction is
specified under another section of this report, the value given in that section should be used.

9.1 Subgrade Compaction

After overexcavation/stripping has been performed to the satisfaction of the geotechnical
engineer/engineering geologist, the upper 12 inches of exposed ground should be recompacted
to a firm and unyielding condition. If the subgrade contains too much moisture, suitable
recompaction may be difficult or impossible to attain and should probably not be attempted. In
lieu of recompaction, the area to receive fill should be blanketed with washed rock or quarty
spalls to act as a capillary break between the new fill and the wet subgrade. Where the
exposed ground remains soft and further overexcavation is impractical, placement of an
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engineering stabilization fabric may be necessary to prevent contamination of the free-draining
layer by silt migration from below. After the recompacted, exposed ground is tested and
approved, or a free-draining rock course is laid, structaral fill may be placed to attain desired

grades.

9.2 Structural Fill Compaction

Structural fill is defined as non-organic soil, acceptable to the geotechnical engineer, placed in
maximum 8-inch loose Iifts, with each lift being compacted to at least 95 percent of the
modified Proctor maximum dry density using American Society for Testing and Materials
(ASTM):D 1557 as the standard. Roadway and utility trench backfill should be placed and
compacted in accordance with applicable municipal codes and standards. The top of the
compacted fill should extend horizontally a minimum distance of 3 feet beyond footings or
pavement edges before sloping down at an angle no steeper than 2H:1V. Fill slopes should
either be overbuilt and trimmed back to final grade or surface-compacted to the specified

~density,

9.3 Moisture-Sensitive Fill

Soils in which the amount of fine-grained material (smaller than No. 200 sieve) is greater than
approximately 5 percent (imeasured on the minus No. 4 sieve size) should be considered
moisture-sensitive. Use of moisture-sensitive soil in structural fills should be limited to
favorable dry weather conditions, The on-site, natural glacial sediments are suitable for use as
structural fill; however, they contain significant amounts of silt and are comsidered highly
moisture-sensitive. At the time of our exploration, portions of the till sediments encountered in
our exploration pits exhibited moisture contents in excess of the optimum for achieving
maximum compaction. These soils are described on the attached exploration logs as “very
moist” or “wet”. These soils would require moisture conditioning prior to their use as
structural fill. Such moisture conditioning could consist of spreading out and aerating the soil
during periods of warm, dry weather.

Consiruction equipment traversing the site when the soils are very moist or wet can cause
considerable disturbance. If fill is placed during wet weather or if proper compaction cannot
be atfained, a select import material consisting of a clean, free-draining gravel and/or sand
should be used. Free-draining fill consists of non-organic soil with the amount of fine-grained
material limited to 5 percent by weight when measured on the minus No. 4 sieve fraction.

9.4 Structural Fill Testing

The contractor should note that any proposed fill soils must be evaluated by AESI prior to their
use in fills. This would require that we have a sample of the material at least 3 business days
in advance to perform a Proctor test and determine its field compaction standard.
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A representative from our firm should observe the stripped subgrade and be present during
placement of structural fill to observe the work and perform a representative number of
in-place density tests. In this way, the adequacy of the earthwork may be evaluated as filling
progresses and any problem areas may be corrected at that time. It is important to understand
that taking random compaction tests on a part-time basis will not assure uniformity or
acceptable performance of a fill. As such, we are available to aid the owner in developing a
suitable monitoring and testing frequency.

10.0 FOUNDATIONS

10.1 Allowable Soil Bearing Pressure

Spread footings may be used for building support when founded either directly on the medium
dense to very dense, natural glacial sediments, or on structural fill placed over these materials.
For footings founded either directly upon the medium dense to very dense glacial sediments, or
on structural fill as described above, we recommend that an allowable bearing pressure of
2,000 pounds per square foot (psf) be used for design purposes, including both dead and live
loads. For foundations founded totally upon dense to very dense unweathered till, a
recommended allowable soil bearing pressure of 4,000 psf may be used. We recommend that
the footing subgrade be recompacted to a firm and unyielding condition prior to footing
placement. An increase in the allowable bearing pressure of one-third may be used for short-
term wind or seismic loading. If structural fill is placed below footing areas, the structural fill
should extend horizontally beyond the footing edges a distance equal to or greater than the

thickness of the fill,

10.2 Footing Depths

Perimeter footings for the proposed ‘buildings should be buried a minimum of 18 inches into
the surrounding soil for frost protection. No minimum burial depth is required for interior
footings; however, all footings must penetrate to the prescribed stratum, and no footings
should be founded in or above loose, organic, or existing fill soils,

10.3 Footings Adjacent to Cuts

The area bounded by lines extending downward at 1H:1V from any footing must not intersect
another footing or intersect a filled area that has not been compacted to at least 95 percent of
ASTM:D 1557. In addition, a 1.5H:1V line extending down from any footing must not
daylight because sloughing or raveling may eventually undermine the footing, Thus footings
should not be placed near the edges of steps or cuts in the bearing soils.
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10.4 Footing Settlement

Anticipated settlement of footings founded as described above should be on the order of 1 inch
or less. However, disturbed soil not removed from footing excavations prior to footing
placement could result in increased settlements.

10.5 Footing Subgrade Bearing Verification

All footing areas should be observed by AESI prior to placing concrete to verify that the
exposed soils can support the design foundation bearing capacity and that construction
conforms with the recommendations in this report. Foundation bearing verification may also
be required by the governing municipality.

10.6 Foundation Drainage

Perimeter footing drains should be provided as discussed under the “Drainage Considerations”
section of this report.

11.0 LATERAL WALL PRESSURES

All backfill behind walls or around foundations should be placed following our
recommendations for structural fill and as described in this section of the report. Horizontally
backfilled walls, which are free to yield laterally at least 0.1 percent of their height, may be
designed using an equivalent fluid equal to 35 pounds per cubic foot (pcf). Fully restrained,
horizontally backfilled, rigid walls that cannot yield should be designed for an equivalent fluid
of 55 pef. Walls that retain sloping backfill at a maximum angle of 50 percent should be
designed for 45 pcf for yielding conditions and 65 pcf for restrained conditions. If parking
areas or driveways are adjacent to walls, a surcharge equivalent to 2 feet of soil should be
added to the wall height in determining lateral design forces,

11.1 Wall Backfill

The lateral pressures presented above are based on the conditions of a uniform backfill
consisting of either the on-site glacial sediments or imported sand and gravel compacted to
90 to 95 percent of ASTM:D 1557. A higher degree of compaction is not recommended, as
this will increase the pressure acting on the walls. A lower compaction may result in
unacceptable settlement behind the walls. Thus, the compaction level is critical and must be
tested by our firm during placement. The recommended compaction of 90 to 95 percent of
ASTM:D 1557 applies to any structural fill placed behind the wall within a distance equal to
the wall height and up to the elevation of the top of the wall, Structural fill used to construct
slopes above retaining walls should be compacted to at least 95 percent of ASTM:D 1557 if the
fill is placed above the elevation of the fop of the wall. Surcharges from adjacent footings,
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heavy construction equipment, or sloping ground must be added to the above recommended
lateral pressures. Footing drains should be provided for all retaining walls, as discussed under
the “Drainage Considerations” section of this report.

11.2 Wall Drainage

It is imperative that proper drainage be provided so that hydrostatic pressures do not develop
against the walls. This would involve installation of 2 minimum 1-foot-wide blanket drain for
the full wall height using imported, washed gravel against the walls, If drainage mat is used it
should be installed according to the manufacturer’s specifications.

11.3 Passive Resistance and Friction Pactor

Lateral loads can be resisted by friction between the foundation and the natural, medium dense
to dense glacial sediments or supporting structural fill soils, or by passive earth pressure acting
on the buried portions of the foundations. The foundations must be backfilled with compacted
structural fill to achieve the passive resistance provided below, We recommend the following

design parameters:

s Passive equivalent fluid = 250 pef
» Coefficient of friction = 0.30

The above values are aliowable,

11.4 Seismic Surcharge

As required by the 2009 IBC, retaining wall design should include a seismic surcharge
pressure in addition to the equivalent fluid pressures presented above. Considering the site
soils and the calculated peak horizontal acceleration of 0.29g, we recommend a seismic
surcharge pressure of 9H to 12H where H is the wall height in feet for the “active” and “at-
rest” loading conditions, respectively. The seismic surcharge should be modeled as a
rectangular distribution with the resultant applied at the midpoint of the wall.

12.0 FLOOR SUPPORT

Slab-on-grade floors may be constructed either directly on the medium dense to very dense
natural sediments, or on structural fill placed over these materials. Areas of the slab subgrade
that are disturbed (loosemed) during construction should be recompacted to an unyielding
condition prior to placing the pea gravel, as described below.

If moistare intrusion through slab-on-grade floors is to be limited, the floors should be
constructed atop a capillary break consisting of a minimum thickness of 4 inches of washed pea
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gravel, washed crushed rock, or other suitable material approved by the geotechnical engineer.
The capillary break should be overlain by a 10-mil (minimum thickness) plastic vapor retarder.

13.0 DRAINAGE CONSIDERATIONS

The natural glacial sediments encountered in our explorations generally contained significant
amounts of silt and are considered to be highly moisture-sensitive. Traffic from vehicles,
construction equipment, and even foot traffic across these sediments when they are very moist
or wet will result in disturbance of the otherwise firm stratum. Therefore, prior to site work
and construction, the contractor should be prepared to provide drainage and subgrade

protection, as necessary.

13.1 Wall/Foundation Drains

All retaining and perimeter footing walls should be provided with a drain at the footing
elevation. The drains should consist of rigid, perforated, polyvinyl chloride (PVC) pipe
surrounded by washed pea gravel, The level of the perforations in the pipe should be set
approximately 2 inches below the bottom of the footing, and the drains should be constructed
with sufficient gradient to allow gravity discharge away from the buildings. All retaining walls
should be lined with a minimum, 12-inch-thick, washed gravel blanket provided to within
1 foot of finish grade, and which ties into the footing drain. If drainage mat is used it should
be installed according to the manmufacturer’s specifications. Roof and surface runoff should not
discharge into the footing drain system, but should be handled by a separate, rigid, tightline

drain,

Exterior grades adjacent to walls should be sloped downward away from the structures to
achieve surface drainage. Final exterior grades should promote free and positive drainage
away from the buildings at all times. Water must not be allowed to pond or to collect adjacent
to the foundation or within the immediate building area. It is recommended that a gradient of
at least 3 percent for a minimum distance of 10 feet from the building perimeter be provided,
except in paved locations. In paved locations, a minimum gradient of 1 percent should be
provided unless provisions are included for collection and disposal of surface water adjacent to
the structures. Additionally, pavement subgrades should be crowned to provide drainage
toward catch basins and pavement edges.

14.0 PROJECT DESIGN AND CONSTRUCTION MONITORING

We are available to provide additional geotechnical consultation as the project design develops
and possibly changes from that upon which this report is based. If significant changes in
grading are made, we recommend that AESI perform a geotechnical review of the plans prior
to final design completion. In this way, our earthwork and foundation recommendations may
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be properly interpreted and implemented in the design. This plan review is not included in our
current scope of work and budget.,

We are also available to provide geotechnical engineering and monitoring services during
construction. The integrity of the foundations depends on proper site preparation and
construction procedures. In addition, engineering decisions may have to be made in the field
in the event that variations in subsurface conditions become apparent. Construction monitoring
services are not part of this current scope of work. If these services are desired, please let us

know, and we will prepare a proposal.

We have enjoyed working with you on this study and are confident that these recommendations
will aid in the successful completion of your project. If you should have any questions, or
require further assistance, please do not hesitate to call.

Sincerely,
ASSOCIATED EARTH SCIENCES, INC.
Kirkland, Washington

Al (8
Timothy J. Petér, L.E.G., L.Hg.

Senior Project Geologist

/. <

Jon NJSondergaard, L.G., L.E.G. Matthew A. Miller, P.E.
Senioyf Principgl Geologist Principal Engineer

Attachments:  Figure 1: Vicinity Map
Figure 2:  Site and Exploration Plan
Appendix: Exploration Logs

August 8, 2012 ASSOCIATED EARTH SCIENCES, INC.
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APPENDIX

Exploration Logs
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LLOG OF EXPLORATION PIT NO. EP-1

€ This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read together with that report for compléte interpretation. This summary gﬁplies only to the location of this trench at the
& time of excavation. Subsurfage conditions may change at this location with the passage of time. The data presented are
Qo a simpilfication of actual conditions encountered.
DESCRIPTION
Sod / Topsoll
{ - Weathered Vashon Lodgement Till
Loose, moist, reddish brown, silty SAND, with gravel, scattered roots, scattered cobbles,
P Becomes medium dense and tan, with no roots below 1.5 feet.
3 Vashon Lodgement Till
4 Very dense, moist, grayish tan, sitty SAND, with gravel (SM).
5 —]
G
Boitomn of exploration plt at depth 6 fest
7 T No seapage. No caving.
8 —
9 -
10
11—
12
13
14
16 —
16 —
17 -
18 —
19
268
N Eaglemont
5 Monroe, WA
P
g ssociated Earth Sciences, Inc. ;
% Lagged by: TIP N r Project No. KE120280A
é Approved by: 7710112
&
O
X




LOG OF EXPLORATION PIT NO. EP-2

711012

Logged by: TJP
Approved hy: ’KTP

2 This log is pari of the report r{:repared by Associated Earth Sciences, Inc, (AEST) for the named project and should be
£ read together with that report for compléte interpretation. This summary aﬁplies only to the locaticn of this trench at the
3 time of excavalion. Subsurace condltions may change at this location withy the pasgage of time. The data presented are
= a simplfication of actual conditions encountered.
DESCRIPTION
Sod / Topsoil
1 Weathered Vashon Lodgement Till
5 Loose, moist, reddish brown, silty SAND, with gravel (SM); scatterad cobbles; abundant roots from
0 1o 2 feet.
5 Becomes medium dense ant tan below 2.5 feet.
4 Vashon Lodgement Till
5 -l Very dense, moist, grayish tan, siity SAND, with gravel (SM).
6
Bottom of exploration pit at depth 6 feet
7 -1 Noseepage. No caving.
8 —
10
11
12 —
13
14 —+
15 1
16 -
17
18
19
26
o
8 Eaglemont
5 Monroe, WA
2
[G] . '
g Associated Earth Sciences, Inc, Project No. KE120280A
2
5
h'




LOG OF EXPLORATION PIT NO. EP-3

711012

Logged by: TJP _
Approved by: \_l

€ This log is part of the repont prepared by Associated Earlh Sciences, Inc. (AESH) for the named project and should be
£ read together with 1hat report for complets interpretation, This summary applies only to the location of this trench at the
Z time of axcavation. Subsurface conditions may change at this location witﬁ the passage of time. The data presented are
0 a simplfication of actual conditions encountered.
DESCRIPTION
Sod/ Topsoil
1 5 Weathered Vashon Lodgement Till
0 Loose, moist, reddish brown, silty SAND, with gravel (SM).
3 Beacomes medium dense and tan below 2.5 feet.
Vashon Lodgement Til}
4 Very dense, moist, grayish tan, silly SAND, with gravel, scattered cobbles.
5 -
6 Bottom of expioration plt at depth 5.5 feet
No seepage. No caving.
7 —
8 -
Q —
10 -
11 -
12 —
13 -
| 14 —
16
16 —
17
18
19
20 —
o
8 Eaglemont
3 Monroe, WA
&
g Associated Earth Sciences, Inc, Project No. KE120280A
&
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LOG OF EXPLORATION PIT NO. EP-4

71012

Logged by: TJP
Approved by: ’r

€ This log is part of the report prepared by Assoclated Earth Sciences, Inc, (AESI) for the named project and should be
= read together with that report for complate interpretation. This summary applles only to the location of this trench at the
2 time of excavatlon. Subsurface conditions may change at this location with the passage of time. The data presented are
s a simpification of actual conditions encountered.
DESCRIPTION
Sod / Topsoil
1 Weathered Vashon Lodgement Tili
5 Loose, moist, reddish brown, silty SAND, with gravel {SM). .
Becomes medjum dense and tan below approximately 2 feet, scattered cobbles.
3 Vashon Lodgement Till
4 Very dense, moist, grayish tan, silty SAND, with gravel (SM); scattered cobbles,
5
Bottorn of exploration pit at depth 5 feet
6 — Noseepage. No caving.
7 —
8 —
9 —
10
11
12
13
14 —
15
16 —
17 ~
18 —
19
20
o
N Eaglemont
3 Monroe, WA
o
0] . .
g Associated Earth Sciences, Inc. Project No. KE120280A
& - &
:
X




KCTP3 120280.GPJ July 12, 2012

LOG OF EXPLORATION PIT NO. EP-5

€ This log is part of the report prepared by Associated Earth Sciences, Inc. {AESI) for the named project and should be
= road together with that report tor compléte interpretation. This summary applies only to the location of this trench at the
3 time of excavation. Subsuirface condltions may change at this lacation with the passage of time. The data presented are
=} a simplfication of actual conditions encountered.
DESCRIPTION
Forest Duff / Topsoil
1 - Weathered Vashon Lodgement Tiil
Loose, very moist, brown, silty SAND, with gravel, abundant roots (SM}).
2
3 Wet at base.
Vashon Lodgement Till
4 Very dense, very moist, grayish tan, silty SAND, with gravel {SM).
Becomes moist, containg scattered cobbles and boulders.
5
6 Bottom of exploration pit at dapth 5.5 feet
Slow seepage at 3 feel. No caving.

7

8

g
10
11
12
13
14
15
16
17
18
19

Mo
o)

Logged by: TJ

P
Approved by: TI{) S5y

Eaglemont
Monroe, WA

Associated Earth Sciences, Inc. Project No, KE120280A
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LOG OF EXPLORATION PIT NO. EP-6 -

Logged by: TJP /{)

Approved by: 'l/\l E:gﬁ 71012

£ This log is part of the report preparad by Associated Earth Sclences, Inc. (AESI) for the named project and should be
£ read together with that report for compléte interpretation. This summary pﬁplies only to the location of this trench at the
& fime of excavation. Subsuriace conditions may change at this location with the passage of time, The data presented are
] a simplfication of actual conditions encounteréd.
DESCRIPTION
Forest Duff / Topsoil
.| Weathered Vashon Lodgement Till
Loose, very moist, reddish brown, silty SAND, with gravel, abundant roots {(SM}.
2 —
Woet at base.
3 Vashon Lodgement Till
Very dense, very maoist, grayish tan, silty SAND, with gravel, scattered cobbles {SM).
4 -
5 —]
6 Botiom of exploration pit at depih 5.5 feet
No sespage but sediments at base of weathered soil horlzan (2.5 feet depth) appear close to saiurated. No caving.
7 —
8 —
9 p—
10
11
12 -
13
14 -
15
16
17 S
18 -
19 T
26
o
& Eaglemont
5 Monroe, WA
i
2 Associated Earth Sciences, Inc, Project No, KE120280A
&
g




LOG OF EXPLORATION PIT NO. EP-7

KCTP3 120280.GPJ July 12, 2012

g This log is part of the report prepared by Associated Earth Sciences, Inc. {AESI) for the named project and should be
=] read together with that report for compléte Interpretation. This summary applies only to the location of this trench at the
& time of excavation. Subsurface conditicns may change at this location witﬁ tha passage of ime. The data presented are
a a simplfication of actual conditions encountered.
DESCRIPTION
Forest Duff / Topsoil
g Weathered Vashon Lodgement Till
Loose, very moist, reddish brown, silty SAND, with gravel (SM).
o Becomes very moist below 1.5 feet.
Abundant roots from 0 to 2.5 feet.
g Vashon Lodgement Till
Dense to very dense, very molst, grayish tan, silty SAND, with gravel, scattered cobbles (SM).
4 .
5 —
6 Bottorn of exploration pit at depth 5.5 foet
No seepage. No caving.
7 —
8
9 —]
10
11
12 -
13
14 —
15
16
17
18 —
19
20
Eaglemont
Monroe, WA
Associated Barth Sciences, Inc. Project No. KE120280A

71012

Logged by: TJP
Approved by: ’(j{)




) KCTP3 120280.GPJ July 24, 2012

LOG OF EXPLORATION PIT NO. EP-8

S This log is part of the report prepared by Associated Earth Sciences, Inc, {AESH) for the named projest and should be
5 read tagether with that report for complate interpretation. This summary applies only to the location of this trench at the
2 time of excavation. Substirface conditions may change at this location with the passage of time. The data presented are
O a simplfication of actual conditions encourteréd.
DESCRIPTION
Forest Duff / Topsoil
1 Weathered Vashon Lodgement Till
Loose, very moist, reddish brown, silty SAND, with grave!, scattered cobbles (SM}.
o Abundant roots from 0 to 2 {eat.
Becomes medium dense and tan below 2 feet.
3 Vashon Lodgement Till
Very dense, very moist, grayish tan, silty SAND, with gravel, scattered cobbles (SM).
4] Becomes wet at approximately 4 feet.
5 -
6 —
7 Bottom of exploration pit at depth 6.5 feet
Slow seepage at 4 fest. No caving.
8 —]
9 —
10
11 -
12 —
13
14
15 -
18
17
18 —
19 -

Eaglemont
Monroe, WA

Associated Earth Sciences, Inc. Project No. KE120280A

Logged by: TJP J{)
Approved by -‘/ 7Ho/2




KCTP3 120280.GPJ July 12, 2012

LOG OF EXPLORATION PIT NO. EP-9

10

11

12

13

14

15

16

17

18

£ This log is part of the repart prepared by Assoclated Earth Sciences, Inc. {AESI) for the hamed Ipmject and should be
= read together with that report for compléte interpretation. This summary aﬁphes only to the location of this trench at the
& time of excavation. Subsuriage conditions may change at this location with the passage of time. The data presented are
(= a simplfication of actual conditions encountered.
DESCRIPTION
Forest Duff / Topsoil

_| Abundant roots from 0 to 2 feet.

Weathered Vashon Lodgement Till
l.oose, very moist, reddish brown, silty SAND, with gravel, scattered cobbles (SM).

. Becomes medium dense and tan below 2 feet,
Vashon Lodgement Tili
Very dense, very moist, grayish tan, silty SAND, with gravel, scaltered cobbles, and boulders (SM).

Bottom of exploration pit at depth 6 feet
No seepage. No caving.

)
[ar}

Logged by: TJP
Approved by: J

Eaglemont
Monroe, WA

Associated Earth Sciences, Inc. ) Project No. KE120280A

7HoM2




LOG OF EXPLORATION PIT NO. EP-10

Logged by: TJP
Approved by: ﬁ() 71012

ES) This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read fogether with that report for compléte interpretation. This summary agplies only to the location of this french at the
2 time of excavation. Subsurface conditions may change at this focafion with the passage of time. The data presented are
0O a simplfication of actual conditions encounterad.
DESCRIPTION
Forest Duff / Topsoil
| Weathered Vashon Lodgement Till
Loose, moist to very moist, reddish brown, siitty SAND, with gravel, abundant roots (SM}.
2 Vashon Lodgement Till
37 Very dense, very moist, grayish tan, silty SAND, with gravel, scattered cobbles (SM).
4 —
5 p
6 Bottom of exploration pit at dep!h 5.5 feet
No seepage. No caving.
7 —
8 —
g —
10 —
i1
12
13 -
14 —
15 —
16
17
18
19 -
20
& Eagiemont
z Monroe, WA
g .
q - " .
g Associated Earth Sciences, Inc. Project No. KE120280A
&
g




